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WHERE FIRE-RESISTANT ROOFING SHINGLES MUST MAKE GOOD THEIR CLAIM.—{See page 234.] 
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— THE MEASURE OF 
.) LINCOLN WORTH 


as That spontaneous enthusiasm with which 
yt HTD even seasoned motorists tell of their first 
aN A ride in a Lincoln is not the true measure 
| of the worth of this splendid car. 
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Rather that measure must be read years 
SN hence. Only as you learn through how 
many seasons and with what tireless 
persistence this car continues to perform 
in the brilliant manner that inspired your 
first delight is its true value revealed. 


Qh llth ddl 








It is understood throughout this entire 
organization that the Lincoln must be 
built not only instantly to prove its worth 
but conclusively to confirm that proof 
anew year after year. 





We have definitely pledged our every 
resource to increasing its ability to justify 

iy the enthusiasm your first experience with 
it aroused. 


LINCOLN MOTOR COMPANY 


DIVISION OF FORD MOTOR COMPANY DETROIT, MICHIGAN 
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Ball Bearings Prevent Vibrati 
. 7 . 
On 150,000-lb. Dynamic Balancing Machine 
NLESS massive, high-speed machi- and consequent freedom from vibration 
nery is in dynamic balance serious and sticking and binding, Skayef self-align- 
vibration occurs and causes quick de- ing ball bearing have made possible ma- 
struction of the machine elements. chines of this type used for balancing ma- 
Se erdiex to takes demmantes coctections chine elements up to 150,000 lbs. in weight. 
oe _ = Gynemnic os _ = ws a The use of ball bearings for the delicate 
tial that the testing hich poo ye dynamic balancing of heavy rotating parts 
hone ae ay — ag — ze ~ is indicative of the freedom from wear and 
ae . aa em, ee vp ~~ vibration that accompanies their use on 
nee a i preg wes nt ts osm the common machines of industry, trans- 
weet wan & . portation and science where they also 
Because of their non-wearing qualities effect substantial power savings. 
Supervised by SKF INDUSTRIES, INc., 165 Broadway, New York City 
1021 
n | RT GRY AG 2 
ah & S| ALIGNING 
A BALL 
BEARING 
The Highest Expression 
of the Bearing Principle 
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“Your Future” 
by 
J. G. CHAPLINE 


President 
LaSalle Extension University 








What does the future hold 
for you? 

Whatdoyou wanritto hold? 
And—what are you doing 
Today to put into your Tomor- 
rows the things you want to 
find there? 

That is the question—and 
it’s self-answering. 

Mankind thinks of money as 
the wealth-maker—that’s the 
wrong point of view. 

Money is only the symbol— 
Time is the universal medium 
of value. 

Gamble with your Time— 
drift — wait — wish — watch— 
hope—and your future is beset 
with chance and question. 

Invest your Time—work— 
prepare—constantly increase 
your ability to render Intelli- 
gent Service—and your Fu- 
ture becomes as certain as 
human destiny can be. 

Hesitation—procrastination 
—inaction—the thought with- 
out the deed—are the univer- 
sal enemies of mankind. 

But they have yet to conquer 
any man who rea//y fights. 





Interesting 
Facts About 
LaSalle 








was 


University 
Its first course was in 
Law, and the method it employed was so 
different from the old-time correspondence 
methods that it immediately won the en- 
dorsement of many of the leading jurists 


LaSalle Extension 


founded in 1908. 


and legislatorsin America, ‘‘I had served 
three terms in Congress and had gray hair 
before I took up the fascinating study of 
the LaSalle Law Course. I speak from 
yersonal experience when I say that 
PaSalle has reduced the correspondence 
system of education toascience’’ —this the 
testimony of J. Adam Bede, distinguished 
lecturer, and for many years Congressman 
from Minnesota. 

Today, LaSalle Extension University, 
thru its seventeen courses, offers train- 
ing for every important business need. 

With financial resources of $7,500,000, 
with educational and administrative staffs 
numbering 1600 people, with a total enroll- 
ment of over 400,000 and an annual enroll 
ment of 60,000, LaSalle—-thruitsdistinctive 
Problem Method—has added more than 
$250,000,000 to the annual earning power 
of the men it has trained. 

LaSalle-trained men are occupying im- 
portant positions with every large cor- 
oration, railroad and business institution 
in the United States. 


| 


“T feel that your Higher Accountancy training 
was the great factor in enabling me to get the posi- 
tion (that of Office Manager of a large Canadian 
firm) in competition with more than fifty other appli- 


cants. This company already had a number of 
LaSalle men, and the fact that I was taking your 
course was quite a recommendation. The salary 


am now receiving represents an increase of con- 
siderably over 100 per cent.’ 


G. K. SCHEILE, Canada, 


““My salary has been more than doubled, and I 
see greater things ahead. I owe all my success to 
LaSalle and its Placement Bureau.” 

R. B. COOK, Chicago. 


“When I enrolled, I was a clerk in the cost 
department of a large foundry. Today, I am office 
manager, with an increase of about 300 per cent in 
salary. This course certainly was the starting point: 
for once a man gets the confidence in his ability that 


your training gives him, he can take a real job and 
handle it. Salary increases follow naturally.” 
W. F. STRUMKE, Wisconsin. 
“Since taking up your training in Law, my salary 
has increased 123 per cent. The gain came, but it 
hasn't ended, for where I previously had to side-step 
to let a man step ahead olme into a better position, 
I am now stepping ahead of the other man. 
GERBARD A, SCHLEETER, Illinois. 
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—yet all had the same good opportunity! 


If someone should tell you that five years 
from now you would be sunning yourself on 
a park bench—out of work, out of luck, and 
convinced that you were a failure—you 
would probably tell him in no uncertain 
terms that he was a liar. 

And quite probably you would be right. 

Every few years, however, the benches 
are peopled with hundreds and thousands 
of men in exactly that predicament — and 
the thing that confounds one is the fact 
that hardly a man of the lot, five years be- 
fore, would have believed it possible. 


While Others Were Being Displaced 
This Man Won Promotion 

People judge harshly when they say that 
the men who thus find themselves out of 
work are not deserving of employment. 

There are no finer fellows living than 
the thousands of men who returned from 
France to find that there were not places 
enough to go round. Fortunately, most of 
these men are now at work. But there was 
a time—and not so long ago—when they 
were forced almost to beg for a place. 

These men deserved employment, if 
ever men deserved it—but—business at 
that time was in such condition that only 
men who had PROTECTED their jobs by 
TRAINING—by the development of some 
special ability to dosome special thing—were 
able to hold their own against depression. 

During this period, when men were strug- 
gling to get on their feet once more, even 
LaSalle-trained men did not always have it 
easy. Demand even for men who have 
EQUIPPED themselves to perform some 
special work does not always equal supply. 

But—make no mistake—their lot was 
easier BY FAR than that of the men who 
could offer merely WILLINGNESS TO 
WORK, 

And in countless instances it was the 
LASALLE-TRAINED MAN who was re- 
tained when others were let go—and in 
countless instances he won promotion. 

There comes to mind, for example, the 
experience of Sidney Litchtenstein, of Phila- 
delphia, who in August, 1920—just as the 


business depression was causing many a 
concern to shut up shop—enrolled for 
LaSalle training in Modern Business Cor- 
respondence and Practice, and who, in 
January, 1921, after completing only eight 
assignments, reported a 40 per cent in- 
crease in salary—‘‘when all other em- 
ployes of the company were being dis- 
charged or receiving salary cuts.’’ 

“LaSalle,” wrote Litchtenstein, “is not only 
a means for increased efficiency, it is insurance 
against hard times. As soon as I have completed 
my present course, you'll find me enrolled for 
another.” 

—Not particularly dramatic— Litchtenstein’s 
experience — but it was not selected for dramatic 
purposes. It is merely TYPICAL. 


Secure In Their Jobs 
and Rapidly Advancing 


Times are booming now—there is plenty of 
work for the routine office man—and if he is con- 
tent with a handful of change each week, his em- 
ployer will likely enough be disposed to keep him. 

‘All’s well,” says the man who has no ambition. 
“Perhaps a year from now, three years from now, 
I'll be sunning myself on a bench and twirling my 
thumbs—but for today and perhaps tomorrow— 
\All’s welll” 

If you belong to the great army of the easy-going 
mend nee yntent to STAY in those ranks—LaSalle 
can do very little for you. 

If, on the other hand, you are in earnest to GET 
AHEAD—you will find encouragement in such 
statements as the following—from LaSalle-trained 
men who are using their evening hours for ad- 
vancement: 

“The knowledge I secured from your Higher 
Accountancy course and the progressive spirit of 
your instructors gave me the courage to make a 
start, and I have since held many responsible 
positions, conducted investigations, and open: 
up many sets of books with ease. My present 
earning power is at least 300 per cent greater than 
the salary I drew at the time of my enrollment.” 

L. R. ELSESSER, Michigan. 

“Your training in Traffic Management, which I 
took last fall, started me up the ladder of success 
andenabled me to increase my earnings$0a month 
—directly as a result of taking your course, 

“Words cannot express how much I appreciate 
your advising me of the position, which I later 
secured, as rate clerk for the.................. Railroad. 
I like my work and have decided to become an ex- 
pert in it, with your help; and am expecting to go 
on up into the bigger and more responsible posi- 
tions with the railroads.” 

A. H. WALTON, Georgia. 

“Passed the Arizona bar examination last week 
at the head of a class of seventeen, including 
graduates from some of the best-known resident 


law schools in the country. I certainly do appre- 
ciate what you have done for me, and realize better 
than ever the excellence of the LaSalle course and 
the methods of teaching you employ.” 


C, A, CARSON, JR., Arizona. 


“Your course in Modern Salesmanship has given 
me many ideas and plans of action, methods of find- 
ing the market for merchandise, making the most of 
an article's selling points, and approaching the pros 
pective buyer, and has helped me wonderfully in 
that hardest part of a salesman’s job, namely, clos- 
ing the deal. With my course less than half’ com- 
pleted I can emphatically say that the knowledge 
derived therefrom, if measured in dollars and cents, 
would exceed $1,000.” 

CLARENCE A. EVANS, Ohio 


“When I enrolled for your Business Management 
course I was just plugging along with an ordinary 
bookkeeper's job, but today I am proud to say that 
I am out of that rut and have full charge of al! the 
work in the office. Very often I am left to manage 
the entire business, and I have also been awarded 
an increase in salary which up to this time is over 
400 per cent.” J. GLENN HOBBS, Georgia 


What Will YOU Write Home 
to the Folks? 


What does the future hold for YOU? 

Will you write back home, “I’ve just bad a ‘raise’ 
-—I'm head of my department now”—or—"'I had hard 
luck last week; I've got to look for another job?” 

There’s a little coupon just below this text which 
has guided many a man into secure and profitable 
positions, 

_ The man who is sincere in his desire to increase 
his earning power wil! do well to mark and sign and 
mail the coupon NOW, 


LaSalle Extension University 
The Largest Business Training Institution in the World 
Dept. 1051-R Chicago, Illinois 

Upon request, the book ““Ten Years’ Promotion in 

ne,”’ and material completely descriptive of the 
course and service that interests you, will gladly be 
sent without cost or obligation. Indicate your choice 
by checking, and write below your name and address. 
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ith the Editors 





which we have 


NE of the things 
O learned to look for in Monday morn- 
ing’s news sheet is the catalog of the 
motor fatalities of the week-end. And the 
one fact which we cannot escape we 
read over this long roll, is that a majority 
of the wrecks were caused by bad driving 
or bad equipment. Sometimes the guilty 
party suffers; sometimes the victim is the 
innocent bystander who was blinded by 
unother’s headlights, struck when an- 
other’s brakes failed to hold, or crowded 
off the road by another’s hoggish tactics. 
lsut whatever the circumstances and who- 
ever the sufferer, the accident that is truly 
in “aet of God” in the sense that it was 
net to be anticipated and avoided, is rare. 


as 


TMHE percentage of car-owners who ure 
| criminally reckless in their driving or 
in their care of a car is no larger than it 
always been—we that it is 
even less. But in aggregate numbers, the 
spread of the automobile causes this class 
increasing—faster than they 
kill themselves off, unfortunately; and as 
the congestion of our grows ever 
greater, the probability is constantly 
irger that a car which gets away from its 


Suspect 


has 





to be ever 


roads 


dr iver will find another fellow to smash up. 
TS condition must be faced, and the 
remedy sought. Traditionally, the 


American is prone to adjust his troubles 
by passing a flock of new laws; so it is not 


to be anticipated that we shall come 
through the present crisis without the 
usual flood of suggested new legislation— 
some of it doubtless well considered, but 
most of it half-baked or even rawer than 
that. But whether the cure lies in new 
enactments, in different administration of 

ose we have, or in some other direc- 


on quite unconnected with the law, it 


iust be found, 


A our own contribution to the discus- 
é sion and to the search for a cure, we 


ure going to seek out the opinions of a 
quantity of people who are in positions 
where they must necessarily have formed 
opinions. We shall draw upon all avail- 
uble sources for viewpoints and for facts. 
The result will be presented on these 
pages. Whether it will take the form of 


articles, or of 
opin 


interviews, of contributed 


editorial compilations of numerous 


ons upon given phases of the subject, we 
cunnot at the moment say. We have sent 
out “questionnaires” on similarly timely 


opies before, and perhaps we shall do so 

vain. In any event, however we handle 
this contribution to the clarification 
the automobile problem will be one of 
» features of our coming issues. 


THERE is a legend, among printers, 
having to do with the setting of type 
a new edition of the Bible. The pub- 
planned to make this volume me- 
free from every last 

Proof was read by 


for 
lisher 
chaniecally perfect, 

typographical error. 
six different people. Then a reward was 
offered all employes for any surviving 
misprint turned up—first a shilling, later 
ctually a pound. And, after all this, the 
volume was printed with a dozen blunders 
of composition — which were promptly 
called to the editor’s attention by readers. 


IE genus ean always be de- 

pended upon for this. Some of them 
ire sarcastic, some contemptuous, some in 
search of a job, some abusive—and some, 
of course, animated entirely by the sincere 
desire to be of help, Publisher and author 
and editor are always glad to have the 
typographical error brought to their atten- 


reader 
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pleased if the 
were sufficiently aware of 
the nature of the case to realize that a 
small residuum of such error is unavoid- 
able, but that is probably too much to ask. 


tion. They would be better 


uverage reader 


Sp our own case, the ordinary hazards 
of human fallibility are further com- 
plicated. The final reading given our arti- 
cles in this office is ordinarily by the 
inember of the staff who actually wrote 
or edited the thing in the first place. 
Under these conditions, it is even easier 
than usual to slip past a wrong letter or 
a wrong word, One knows what one wrote, 
and in spite of everything, one’s eye will 
be guided by this knowledge, and read the 
text as it ought to be rather than as it is. 
Thus it is that we make Professor Russell 
give the Einstein deflection of light as 1.75 
inches and 1.75 minutes, in the same arti- 
cle, instead of 1.75 seconds; thus it is 
that we do most of the other things that 
look so foolish in black and white. 


HE psychic investigation goes on 

upace, and will have its due share of 
our space for many months to come. After 
a lull following the unfavorable sittings 
of May, we have on our hands several 
further mediums, with whom sittings ap- 
parently will be held in time for publica- 
tion of the results in one of the two re 
maining issues of the year. In the mean- 
time, Mr. Bird’s book is now passing 
through the press, and there will shortly 
be available this much more complete 
account of his informal experiences than 
there has been space for in our columns. 
From the beginning of his European trip, 
this volume had been in mind, and he 
accordingly sent home, for abstraction for 
the paper and filing against his return, 
the most detailed accounts of all his sit- 
tings. Though his articles in the Scren- 
TIFIC AMERICAN have been most interest- 
ing, it is quite obvious that he could not 
there give all details. On the two Sloan 
seances, for instance, described in some 


4000 words in our May issue, he had writ- 


ten over 12,000. Those who feel that they 
are interested in the subject need not 


therefore refrain from reading Mr. Bird’s 
book through fear that it wil! too largely 
duplicate what they have already read in 
month-to-month installments. 


MONG other interesting subjects sched 

uled for early treatment is the way 
the water department of a big city wages 
constant warfare against the billions of 
billions of microscopic foes in the precious 
fluid; the development of high explosives 
that will not freeze, and that do not 
therefore have to be thawed out, with the 
peril that accompanies this operation; the 
use of compressed air in midget wind tun- 
nels to get practically all the results that 
could be attained with a giant tunnel; 
a remarkable new speed-changing gear 
that works through an oil-pump, without 
any meshing wheels; the scientific study 
that has been made by the Federal Gov- 
ernment of the part that distribution costs 
play in our economic system, as contrasted 
with actual of production. Mr. 
Klemin’s admirable résumé of aviation 
progress will be continued, the second in- 
stallment having to do mainly with gliders 
and the correlated low-power planes. A 
remarkable salvage undertaking upon an 
English cathedral which was crumbling 
with age will be described, and it will be 
told how hypodermic injections of concrete 
in the old walls saved the structure. And 
so on—only there isn’t any more space to 
tell you about our coming features. 


costs 











SCIENTIFIC AMERICAN 





OCTOBER, 1923 





eo 


* 














“Up there is where we 
cut production costs” 


SUSPENDED from the ceiling in your factory Dodge transmitting machinery insures balanced 
may be a thief that is responsible in part for power; balanced power means less friction; less 
the red ink figures on your monthly balance friction means lower costs. Lower costs mean 
sheet. increased profits. 

Look up and see for yourself what kind of Thousands of factories in which Dodge power 
material has been put into your road-bed-of- transmitting units have been adopted as standard 
power. That road-bed has a tremendous bearing are proving Dodge economy on the monthly 
on power costs. balance sheet. 


Dodge stock products can be purchased from local dealers on the immediate delivery basis. Consult us 
on specifications for special equipment—Dodge service stops at neither size or weight. 


DODGE MANUFACTURING CORPORATION 


General Offices: Mishawaka, Ind. Works: Mishawaka, Ind., and Oneida. N. Y. 
Branches; New York Philadelphia Pittsburgh Boston Cincinnati Newark Chicago 
Adanta Minneapolis St. Louis Houston Seattle San Francisco 











EVERYTHING FOR THE MECHANICAL TRANSMISSION OF 
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TENTATIVE CROSS SECTION 


100 Foot Wine SUNKEN BOULEVARD 


One way in which traffic could be made to flow smoothly through our congested cities. The suggestion is ma 


SEW YORK CITY is laid out 
on Manhattan Island, twelve 
miles long and two wide; 
and though the city has spilled out in all 





directions, its traffic problem is centered here. 
Crosstown traflic is intrinsically large, but in comparison 
vith the flood of up and down the 
sland it shrinks into insignificance. And herein lies the 
one feature of New York's problem that distinguishes 
it from that of all other earry the small 
fraction of the total that and west there 
ure over 200 streets; for the enormous volume of vehicles 
that run parallel with the islind’s long dimension, there 
ire eleven thoroughfares that start sufficiently far down- 
town and are not interrupted by Central Park. Under 
existing facilities will 


vehicles moving 


cities. To 


moves east 


no conceivable arrangement of 
there ever be other than extreme congestion. 

There are two obvious that would bring 
some relief. One reason for the slow movement of 
traffic as a whole lies in the presence of cars, trucks, 
horse-drawn vehicles and trolleys, all on the same street. 


measures 


With one or two exceptions none of the streets is wide 
enough for more than two lines of traffic in each direc- 
tion, and three of them suffer the further complication 
of being more or less obstructed with elevated pillars. 
Trolleys and automobiles must stop to take and dis- 
charge passengers, and even parking cannot be entirely 
The net result is that traffic does not flow, it 


banned. 
and the only conteivable remedy is segregation 


crawls; 


f the various classes of vehicles upon thoroughfares of 


universal applicability 


their own. The subway and the elevated are fast 


mainly because they automatically effect this segr 
tion—they make their own pace, instead of having it 





ea- 


mace for them. 

The second root of traffic evil lies in the intersections 
of crosstown streets. Crosstown traflic is not large in 
the aggregate, but it tends very strongly to concentrate 
upon a few streets—a dozen or less of these certainly 
carry 90 per cent of the traffic. A street leading from 
a bridge or a ferry is peculiarly subject to this conden- 
sation of traffic. And when the two streams, one run- 
ning north-and-south and one east-and-west, meet—well 
officers in the world 


all the traffic towers and traffic 
could not maintain a smooth flow. Ultimately the 
grade-crossing must be eliminated where two main 


arteries of automobile traffic meet. 

Schemes are ever being put forward for 
New York's traffic jam, and when one is found that is 
successful it will be of country-wide interest and will 
be universally copied. For the suggestion illustrated 
on this page Mr. Cameron Clark is responsible. 

Mr. Clark would plant a sunken boulevard, 100 feet 
wide, in the center of Manhattan Island and running 
substantially its entire length. This would give space 
for four lines of traffic in each direction, with an extra 
line on each side for stalled cars. Where the capacity 
of Fifth Avenue is but 3000 vehicles an hour, and that 


relieving 








A Sunken Boulevard for Automobiles 


de with particular reference to 











New York, but is of 


of Park Avenue at the Grand Central 
viaduct only 1000, such a thoroughfare 
18,000 per hour, 
and slug- 


would accommodate 
Crosstown traflic would bridge the boulevard, 
gish vehicles would be excluded; hence the speed safely 
attainable by the boulevard traffic would be greatly 
increased. 

boulevard would be by single-track 
would slip down the embankment 
at the side. From every alternate cross street these 
would run in either direction to the boulevard. 
The one would be for entrance to the thoroughfare, the 
therefrom, as indicated by the arrows 
on our drawing. There would then be no turning what- 
ever on the boulevard itself; traflic would flow in and 
out on gently converging lines, with no confusion. Fur- 
ther clarity would be obtained by a pronounced obstruc- 


Access to the 
inclined ways, that 


meet 


other for exit 


tion in the middle, between the north-bound and the 
south-bound thoroughfares. <A driver wishing to turn 
and go back would have to run up one of the ap 


proaches, cross the bridge and run down on the other 
side, putting the inconvenience of his maneuver upon his 
own shoulders, instead of compelling approaching drivers 
from both directions to modify their pace for him. 

Mr. Clark would locate this boulevard on Second 
Avenue, and he would carry it across Canal Street and 
back uptown on the west side to connect with Riverside 
Drive. Real estate values along such a loeation would 
be moderate; excess condemnation might pay for the 
whole project. 
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Protecting Our Great Banks 


Armor of Concrete 


morning in 1878— 
the cashier of 
Institution 
the 
the bank- 

will do 


Zi, , A memorable Monday 
October 28, to be precise 
the old Manhattan 
turned key in the 
door, walked nonchalantly into 
ing and = fainted. Men 
stranger things in the face of miracles, and one had been 


Savings 


his lock of street 








roo 


By Edward H. Smith 


placed, so that if a burglar tried to enter the vault 
by digging at the joints of the stones, he would en- 
counter the loose cast-iron balls. 

Another vault, of a slightly later period, had been 
formed, inside a construction of solid masonry, of two 
plates of cast iron, each about one and one-half inches 


thick. The inner face of each of these plates had 
similarly been cut with innumerable hemispherical 
depressions which fitted 








wrought here. The door of the great iron vault gaped 
open, torn and twisted on 
its hinges, as though a 


Titan had wrenched it with 
the mountains 
and the power of tides. On 
floor was a litter of 
account 
shuttered 
and broken 
From the interior of 
metal box, long 
beyond the 


weight of 


the 
papers, hooks, 
coins, pieces of 
iron ends of 
tools 
the huge 


considered 


strength and ingenuity of 
men, Was missing a total 
of $2,747,700 in cash and 
bonds. The greatest bank 
robbery in our history had 
been committed between 
Saturday night and that 


sickly dawn, 

The cashier revived, sum 
moned the other officers in 
haste, closed the doors and 
relating that 
been forced 


put up a sign 
the bank had 


to suspend because of rob 








against other such cuttings 
in the opposing plate. Into 
the spherical holes thus 
formed had been placed 
large numbers of chilled 
cast-iron balls, like large 
ball bearings. The notion 
was that these balls 
would deflect the drill of 
any burglar attempting to 
make his way into the 
vault. It must be remem- 
bered that nitro-glycerine 
was then unknown and 
that the burglar had to 
drill holes to get at the 
tumblers of the locks or to 
blow in the gunpowder 
which was then his only 
explosive agent. 

But all such precautions 
were not of much avail, for 
the reason that the better 
bank burglars of the day 
understood how to attack 
the strongest vault doors 


loose 

















bery Policemen came in 
droves: crowds gathered 
and tried to storm the en Hnge rectangular 
trance; the news spread massive hinges 


through the city and across 

the country: runs on other banks and 
checked with difficulty. The corner of Broadway and 
Bleecker Street, where the bank was obstructed 
for many -days with crowds of curious people who had 
this astounding thing had taken 
small gang of cracksmen be- 


began were 


stood, 


come to where 
place. The doings of ; 
cume a piece of history. 

To this burglary, just 
traced the beginning of modern 
protection of our great banks against criminal attack, 
so it may be worth while to glance at some of the facts 


see 


forty-five years ago, is to be 


developments in the 


concerning it. 

A gang of notorious bank 
headed by the famous Jimmie Hope, had laid plans for 
the attack on the Manhattan Savings Institution and 
consumed all of three years in working out their scheme. 


professional burglars, 


They had eventually corrupted one Michael Shevelin, the 
bank watchman, gained entrance to the place with his 
collusion and worked on the vault door with wedges, 
powerful jackscrews and explosives, through the nights 
of Saturday and Sunday, finally reaching the bonds and 
cash at about 3:30 o'clock on Monday morning. Their 
loot consisted of $2,506,700 in registered bonds, $73,000 
in coupon bonds and a fortune in cash, To save the bank 
from disaster and foil the the Congress and 
the State Legislature passed acts cancelling the stolen 
registered bonds and causing fresh securities to be en- 
graved and issued in.their stead. To such lengths the 
nation had to go to protect its finances against a few 
bold and clever men. 

It must not be assumed that such 
as that on the Manhattan Savings Institution had hap- 
pened without precedent or that the banks had not done 
what they could to prepare for such attacks. The burg- 
lary of large banks was an old story in 1878, and great 
quantities of inventive energy and of bank money had 
then already been expended in the quest of some method 
of vault construction that could be relied upon. It is 
interesting to note some of the ideas then applied. 

The vault of the old National Park Bank, when it 
was finally dismantled some years ago, to make room 
for a modern substitute, was found to have been built 
of solid slabs of granite, closely fitted together. The 
edges of each such slab had been incised with a series 
of hemispherical depressions, which fitted precisely to 
similar scoopings from the adjoining granite blocks, 
thus: forming globular holes, five or six inches in dia- 
eter. Into each of these holes a cannon ball had been 


robbers, 


a burglarious raid 


then in existence. Invention 


plug door closed, showing the * had provided nothing better 
and the exterior mechanism 


than heavy, close - fitting 


doors of cast iron, chilled 
and later case hardened, but iron doors, after all. We 
shall have a word to say about the evolution of the 
vault door. For the present it is enough to observe 


how burglars, without such weapons as they now pos- 
sess, ripped their way through the no doubt formidable 
defenses of the old banks. 

Another New York City feat of the same Jimmie Hope 


will illuminate the matter. In the fall of 1868, Hope 
rented a basement under the rooms of the Ocean Na- 
tional Bank at the corner 


and Steel that Aims to Foil the Scientific Cracksman 


chase from heavy iron bands or cables which had bee 
passed around the vault or secured to its back by heay 
hooks. Gradually the jacks were turned until the thic! 
wedges forced their way in and pried the door from it 
iron jam. The bolts were now foreed back and tlh: 
work was done. Explosives and heavy crowbars wer 
then used on the inner iron door. This robbery totale 
$1,200,000, of which, fortunately, the larger part was i1 
non-negotiable bonds. 

As a consequence of this mode of attack, the con 
struction of doors came to be the matter of chief con 
cern with the vault builder. The first heavy doors i: 
use had been straight edged, like the end of a squar: 
sawed board. Then, in order to get a door that wouk 
close more tightly, came the bevelled or sloping edge 


the inner face of the door being narrower than th: 
outer. But the wedges of the burglars soon put thi: 


pleasant scheme to rout. Then came the stepped edg: 
which is still in use on all ordinary office safes. Th: 
steps were designed to stop the wedges from penetrat 
ing beyond an inch or two. Wedges backed by powd 
formed the burglar’s answer to this scheme. Then cany 
the tongue-and-groove edge, which did good service unt 
nitro-glycerine came along. The grooves now proved t: 
be a happy circumstance for the cracksman. His liqui: 
explosive lodged in them and he got wonderful results 
from a minimum of “soup.” Faced with this peril, th: 
vault builders went back to a battleship or armor-plat: 
door, which was soon found worthless. 

To day, in the best modern vaults, only one type o 
door is employed, the so-called plug door, shaped exact! 
like the cork of a medicine bottle, with smooth edges 
no steps or grooves and slightly smaller in diameter 
inside than out. Such doors vary in thickness fron 
two to five feet. They may be either round or rectan 
gular and they weigh as high as a hundred tons 
Laboratory experiments have shown that the plug door 
gives the maximum of resistance to nitro-glycerine. If 
a quantity of this explosive is forced into the crack at 
the door jam and detonated, the main force of th« 
explosive will spurt into the vault and out into thé 
room, because the edge of the door is perfectly smooth, 
giving the explosive no purchase. 

The construction of such doors is one of the marvels 
of modern vault engineering. Entirely aside from its 
complicated multiple time-locks, its numerous powerfu! 
bolts, its intricate inner locking devices and its other 
mechanical intricacies, such a door is a first-class piece 

of engineering. It seems t: 








of Fulton and Greenwich 
Streets and opened a car- 
pet business. In front was 
his show room; in the rear 
work room. To divide 
these and keep customers 
and passersby from intrud- 
ing on his privacy, he had 
a partition erected, divid 
ing the two parts of his 
establishment. In reality, 
this ceiling-high screen was 


his 


put in place to mask his 
operations against the 
bank, whose vault he had 


carefully studied. 
On the night of June 27, 
1869, nine years before his 


greater feat at the Man- 
hattan bank, Hope and 
several assistants, includ- 


ing the famous old robbers, 
Ned Lyons, Mark Shinburn 
and George Bliss, reached 
the banking rooms by 








the eye to be a solid piece 


yet it consists of man) 
layers; it is a composite in 
more than one sense. The 
layers, to mention only 


some of them, are ordinary 
strain resisting steel; rein 
forced concrete, used 
against fire; heat resisting 
metal, to delay burglars 
operating with the cutter 
burner torch; tool resisting 
metals: at least one and 
often two layers containing 
the wires and foils of etec- 
tric burglar alarm systems, 
and so on. 


Such tremendous doors 
are in use by some of the 
Federal Reserve’ Banks, 


notably in Philadelphia and 
Cleveland, by J. P. Mor- 
gan and Company and 
others. The Morgan door 
weighs about 50 tons and 
that of the Cleveland Fed- 

















means of a hole they had 
been slowly cutting through 
the ceiling of their carpet 
store and the floor of the 
bank. They went to work 
on the door of the vault with wedges. First a fine 
wedge, no thicker than the blade of a knife, was ham- 
mered into the crack of the door near the lock. A 
slightly thicker wedge was next pounded into place 
with sledges, and then a still heavier tool took its place. 
Gradually the burglars worked their way up to wedges 
two or more inches thick at the base. These were 
forced home with big jackscrews, which got their pur- 


A 30-inch thick block of steelcrete (concrete and 
steel) after a laboratory attack lasting only a few 
minutes, made with modern tools 


eral Reserve Bank, the 
thickest if not the largest 
ever built, is said by its 
makers to achieve a total 
weight of almost two hundred thousand pounds. 

But when we have glanced at these surprising facts 
and figures, the real wonder of the modern bank vault 
has only been hinted. It is a maxim with the builders 
of these strong rooms that a vault is, like a chain, as 
dependable as its weakest link or part. Thus the floor 
ond sides of the vault must be capable of offering the 
same amount of resistance as these tremendous doors. 
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They must be designed to foil any possible or conceiv- 
uble method of assault. In addition, they must be con- 
structed to resist fire and the tremendous heat likely 
io be developed when a great building comes into con- 
ilugration. In consideration of this risk, the roofs or 
tops of the big vaults of today must be even stronger 


than the floor, sides and front or door, for the roof 
must be additionally reinforced against the impact of 


falling bodies from above, in case of the collapse of a 
building through fire or earthquake. 

What kind of engineering is required for the achieve- 
ment of such prodigious strengths may be guessed when 
ihe dimensions of the really big bank vaults are under- 

For instance, in the new Federal Reserve Bank 
n New York there are three such vaults, one on top 
of the other. Each vault about 125 feet in 
depth and about 55 feet in average width. The bottom 
of the nethermost room rests on bedrock and the walls 
if the vaults are in part under the waters of the har- 
or, The main vaults weighs 
bout 90 tons and each of the three rooms has a second 
or emergency door, used for ventilation during business 
hours. The weight of main door with its vesti- 
hules is in excess of 300 tons and the materials com- 
them are already listed, resisting 
etals, acetylene torch resisting metals, rein- 
orced concrete, cables, alarm wires and the like. The 
ault doors of this bank are not of the plug type, an- 
employed to suit 


stood. 
measures 
these 


door of each of 


each 


posing those tool 


steel, 


other and unique design having been 


the needs of the building in which the vaults were 
placed, 

In describing the structure of the walls, floor and 
oofs of our great vaults, it is to be remembered that 
no standard has yet been arrived at, that a number of 


engineers entertain conflicting ideas about 
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boxes for this clientele. It 





now appears that the cutter- 
burner tool, as it is preferably 
called by vault engineers, is a 
decided menace even to the 
great banks and their ponder- 
ous equipment, so that much 
reconstruction and endless ex- 
periments are in progress. To 
date nothing has been found 
that can be called a genuinely 
effective resistant. 

The effort to find metals 
which would foil the wither- 
ing flame of the torch is not 
without its note of romance. 
When the oxy-acetylene cut- 
ter-burner was first employed 


there was a great scamper 
after heat resisting metals 
and a number of compositions 
were produced which with- 


stood the fiery tongue of the 
torch fairly well. (I mean to 
say compositions sufficiently 
low in cost to be commercially 

















useful.) When these discoy- 
eries were made the vault and 
safe building world breathed 
easier again, but only for a 
short space. Then the inventors of the torch discovered 
that they could add immensely to the cutting and fusing 
power of their tool by using the so-called fluxing rod. 
Their purpose was, of course, to extend the industrial 


Fifty-ton plug door of the vault in one of our great private banking houses. 
The floor is removable. 


The door is 36 inches thick 


that they would foil the burglar or hold him in check 
for days. Here, again, a considerable blunder was 
made, for, while reinforced concrete does give a maxi- 
resistance to the torch, it is comparatively frail 
in the face of explosives and the high 
power which the type of 


mum 


tools highest 





certain details of construction and that 





experiment is constantly being carried for- 
ward. Again, the chief difficulty in arriv- 
ing at a perfected type of vault, and one 
is not likely to be overcome in the 
the matter of the constant de- 
useful in attacks on 
Some months ago, in 
articles devoted to the struggle between 
burglar and the maker of for 
small banks, I accentuated the fact that a 
race, like that between the gun maker 
and the builder of battleship armor, is in 
and has been for at least two 
generations. The same thing is true of 
the great bank vault. There has not been 
a successful burglary committed upon the 
vault of any great metropolitan bank in 
this country since 1878. Nevertheless, in- 
dustry and the arts have gone ahead and 
perfected a number of tools which might 
at any time be employed by burglars of 


that 
future, is 
clopment of 
constructions. 


tools 


such 


the safes 


progress 
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burglar might command under special cir- 
cumstances. All this was brought out by 
laboratory experiment and especially by a 
series of tests made under the auspices of 
the Federal government at its artillery 
proving grounds two or three years ago. 
All kinds of vault materials and construe 
tions were there placed under every 
imaginable form of strain and subjected 
to all manner of attacks. It was hoped 
to develop a material or method of con- 
struction that would resist the worst buf- 
fetings for several days. I believe I am 
revealing no secret in saying that nothing 
of the sort was found and that the maxi- 
mum period of resistance achieved was 
not more than a few hours. 

According to Mr. Frederick S. Holmes, 
the celebrated New York bank engineer, 
the ideal vault of today is, like the great 








doors, just described, a composite. Its 
walls, floor and ceiling are constructed 








sufficient skill and daring to seize the op- 
portunity. To this class belong the elec- 
, the electric and pneumatic chisel, 
the electric drill and the oxy-acetylene 
torch in its latest development. 

This last named tool is of especial peril and interest. 
I have previously written of its effectiveness against 
the safes and vaults employed in rural or suburban 
banks and the defeats met by manufacturers of strong 


tric are 


Ready to pour a great vault for a Federal Reserve Bank. 
ment rods for concrete interlaced with the cables for burglar alarm system 


use of the torch, but what they turned out proved to 
be a most formidable burglarious tool. 

The fluxing rod is a stick of soft steel. When the 
flame of the torch is applied to any metal, for the pur- 
pose of cutting and melting, the end of the steel rod 

is placed at the tip of the 





flame and against the metal 











to be cut. The very rapid 
oxidation of the soft steel rod 
raises the normal tempera- 
tures produced by the torch to 
enormous leveis and the addi- 
tional excoriating effect of the 
fron oxide enables the oper- 
ator of this device to cut and 
burn his way with tremendous 
rapidity through any material 
or combination of materials 
now known to practical use. 
The power of this tool and all 
the others must be taken into 
consideration when a vault is 
designed. 

When it was first realized 
what the cutter-burner and 
rod would do to metals, many 
vault engineers turned their 
backs abruptly on everything 
but reinforced concrete as a 
proper material for vaults. 
Consequently some vaults 
were built in which this ma- 














terial alone was relied on, 





Telltale switchboard in the watch captain’s room of the U. S. Treasury at 
Washington, D. C., which indicates operation of doors, time locks, and so on 


walls of extraordinary thick- 
ness being laid in the hope 


Note the reinforce- 


mainly of a special type of reinforced con- 


crete, but many other materials figure 
in the structure. In the first place, the 
concrete is reinforced with such slight materials as 


woven cables and lengths of steel rails. Again, the con- 
crete walls are full of anchors, facing both outward 
and inward, so that if burglars should succeed in cut- 
ting a plug out of one of these thick walls, they would 
be unable either to push the plug ahead of them into 
the vault or pull it out toward them. They would be 
forced to break it up into small chunks and thus grad- 
ually make an aperture large enough to admit them. 
In addition, the best wall, floor and ceiling construction 
of vaults now calls for both linings and interlinings of 
various metals, very much like those employed in the 
great doors. 

To make his way through such a lined, interlined, 
reinforced and anchored wall of concrete, usually from 
two to three feet thick, the burglar would need, first of 
all, to break away the outer layers of concrete with 
tools and explosives. He would then encounter the 
metal interlining, which he would be forced to attack 
with the torch and rod. This done, he would again 
face great thicknesses of concrete, filled with reinfore- 
ing cables, rails and rods. Then he must again en- 
counter a layer of various metals which would once 
more call for the torch, And, last but by no means 
least, he must have encountered the wires and cables 
of the alarm system before he had got wel! under way. 
The vault builder, however, builds independently of the 
alarm. He builds a wall capable of turning back a 
burglar even if the alarm does not function. 

All this being understood, it must still be admitted 
that even vault walls of such monumental! strength 
and intricate design might be breached in a few hours 
by burglars having the maximum of technical knowl- 
edge, the fullest equipment of the best tools, the best 

(Continued on page 293) 
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Some Curious Comestibles 


Amazing Articles of Food that May be Unearthed in Odd Corners of American Cities 


By L. Lodian 





A grotesque food from the rivers of 











fr — NE of the oddest-looking of imported food- 
stulfs in daily use among the exotics of 
American cities is the big dried shrimp 
from the rivers of Manchuria. These crea 
tures are spitted on split bumboo—always 
——— — a sign of oriental handling; and on soak- 





ing and steaming they enlarge visibly. Their food value 


is not high, as with a good many other delicacies, im- 
ported or domestic. Still there might be the germ of 
an idea in this method of preserving for the American 


fish trade. For example, the Far East usually preserves 


without salt, by just sun-drying the goods. A West- 
erner would.be likely to insist that it can’t be done; 
but the flowery republic has been doing it successfully 


since the days of Confucius 

and beyond. Salting, they rea 
son, has more demerits than 
merits. Salt attracts moisture 
and increases weight, causes 
the agony of thirst in parched 


climates, is destructive of some 


of the nutritive elements in 
food, and does not even con pletely prevent the devel- 
opment of bacterial life. Complete saltless des eeation 
largely overcomes these disadvantages. Once dry, and 
kept dry, there can be no putrefaction. 

Automobile tourists who go in for concentrated pro 


visions mitht find useful the compressed rice-macaroni 


biocks imported from the trans-Pacific republic Its 
advantage over the rice grain is its rapid cooking: 
brought to a boil, it is ready in five minutes. And there 


is no danger of burning, as there is with the straight 


grain if not watched 

This vermicelli-like rice product swells in boiling to 
about four times its dry diameter, when the threads 
become of beautiful pearly transparency, and print can 
be read through one. True, it requires a certain amount 
of practice in mouth gymnastics to negotiate these long, 
this is a source of actual fun to 


elusive strings—but 


the novice. 

if horse flesh 
can obtain pure all-horse viands in more 
the fresh 


Lovers « gastronomically, that is to say, 
not sportively, 
than a dozen different preserved forms; 
have handy a few price lists of retail horse 
the items read temptingly enough, if prejudice 
Horse is remarkably fat- 
could not tell the difference 


also, 
article. I 
butchers; 
can but be 
free; one not “in the know” 
between it and Chicago's finest. 

The flattened and 
dried sausage is the most concentrated of all these rolls 
owing to its dry 


overcome, meat 


compressed jaeger smoked and 


of mystery. It keeps well for years; 
ness it can be carriéd loose in the pocket. It is eaten 
as it is, or steamed; the latter is better. It is called 
jaeger from the rural guards of the Central European 
States, who are wont to earry it sustaining emer- 
gency food. It may be ranked as one of the most forti 
fying elements of nutrition in a condensed state extant. 

The eating of horse meat is standard in the German 
republics, in the Italian peninsula, in the Flemish 
countries, in France-—and, surreptitiously, everywhere 
else. Quantities of delectable gelatin are imported into 


as a 





which is 
tremulous 


the 


The se 


New York from Delft, in Netherlands, 
famed for this product. tempting, 
colored jellies and blanc-manges made with it are al- 
the first instance from the 
hoss.” There is a daily 
procession into the outskirts of Delft, representing a 
round-up of played-out work-horses from neighboring 
especially the British Of course, all dis- 
ease germs are steam-sterilized to destruction. 

What look provokingly like dried oxtails are the 
strings of “mel’bn” (untranslatable) from Araby the 
blest. Walnut kernels are halved, threaded with slim 
cord, then dipped into a batter made of wheat 
flour mixed with palm or date—or, in the Nile region, 
the imfi—syrup. The 
whole, repeated dipping, 


most exclusively derived in 


well-stewed viscera of “ol’ 


States, Isles. 


paste 


local 
after 








ROM the huge sea slug 
of the Orient, pictured in 
all his repulsiveness pro- 
jecting his bulk into the upper corner of this box, 
through all the other items which he illustrates and 
describes, down to the jaeger sausage of horse- 
meat that drapes its graceful shape across the ad- 
joining lower corner, Mr. Lodian tells us only of 
foreign foods that he has sampled, both in their 
native surroundings and as domesticated, more or 
less, by the American dealer who caters to 
the tastes of our foreign colonies. We 
think he makes his story quite as inter- 
esting as his revelations of what the other 
half eats usually are—THE Epiror. 




















s simply sun-dried to the proper degree. 

This singular looking nut-and-fruit-juice 
cake is always obtainable among the Arabic- 
speaking colonies of urban communities in 
the United States. It is a 
the nut imparting part of its delicate flavor 
to its protecting succulent covering. It is 
dry to handle, having been floured in the 
non-adhesive rice flour which, unlike wheat 
glutinous only by heating 


choice morsel, 


flour, becomes 
with moisture. 

The well-nigh complete cessation of strife 
in the Turkish states is reflected in the re- 
turn to American markets of much Near-East 
stuffs. The peculiar little one-pound rose-colored sugar 
eanes of the harem (refined palm sugar with rose fra- 
grance) affected by the fair inmates of the seraglio 
for their tiny cups of coffee or tea—this is perhaps the 
daintiest sugar reaching our shores. It has the incon- 
venience of having to be broken into pieces with a sharp 
rap from the tongs, to procure a fragment as 
required for use. 

Those goat-skin containers full-up 


food- 


sugar 





apparently — of 









Manchuria—big dried shrimps, strung on bamboo spits 


squashed or flattened-out yellow “bananas” are a mys- 
tery. The outsider would never take them to be the 
real tid-bit Turkish kabjar or caviar. The fish roe is 
cured whole and solid, then steeped in beeswax; hence 
the article. 

has been 


the color and honeyed fragrance of 

The Paris biscuit-charbon (charcoal biscuit) 
known these two centuries or more, yet has only been 
imported to America the past half-dozen decades. It 
is not a medicated article any more than a whole-wheat 


biscuit would be so considered, but is a regular food 
product. It tastes just like the plain unsweetened 
wheat biscuit. The color is an intense jet-black—one- 


third vegetable-charcoal flour to two-thirds whole-wheat 
flour. The color density of charcoal is such that it does 
not take much to swamp whatever shade may be asso- 
ciated with it. 

Brillat de Savarin, the brainy jurist and gastrono- 
mist of the early nineteenth century, author of “The 
Physiology of the Sense of Taste,” which is translated 
into many languages, has written that it is never well 
to let others know what you have been eating, through 
the vehicle of breath odors, “whether vinous, or as a 
whiff of oranges;” and he instances the usefulness in 
this connection of a couple of charcoal biscuits with a 
glass of water after meals. 

But that is only one use. 
their use in acidity conditions; 
that disugreeable reminder of one’s dinner: in fore 
stalling the beery breath of the noble Briton: 
also as a vermifuge and a slight aperitif. In this 
form, as food and corrective combined, the char 
coal biscuits continue to live their usefulness 
through the ; and the marvel is that they 
are not made by American bakers. Decade after 
decade, the local importers of fine groceries have 
had to order them from Gallic and British mak- 
ers, with serious delay in delivery. ° Many prod- 
ucts instanced in this series of illustrated arti- 
cles on the more featureful foodstuffs of the 
alien colonies of America could be produced 
in our own factories; hence it is hoped that the 
descriptions will have a commercial value, as 
well as an interesting theme. 

Take, for instance, the rose-flower marma- 
lades. There are two kinds; the Turks use 
the choice Damascus white rose, the Orientals 
the large red rose corresponding to our Amer- 
ican beauty. The vehicle of preservation may 
be virgin honey, common in China; or the date 
or palm or imfi syrups in vogue from the Bos- 
porus to the Nile delta. All this import of 
the luscious and fragrant rose marmalades could be 
duplicated by American preserve manufacturers and our 
florists, who annually have in the aggregate tons of raw 
petals that go to waste from day-old stocks, could thus 
dispose of their discards. 

The fragrance of the rose marmalade is not that of 
the freshly plucked rose, but resembles more the modi- 
fied fragrance from a blossom a day or two old. It 
comes in sealed containers or crocks holding approxi- 
mately five pounds, which on opening are found to be 


British medicos indicate 


in preventing belching, 


ages 
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sometimes little more than two-thirds full. This is 
due to the contents’ having been steam-sterilized in 


minimum of heat, after the sealing of the 
it is purposely never filled, so as to allow 
for heat-expansion of the contents and thus prevent 
fracture of the container. Also, the rose fragrance is 
hus retained in almost all its exquisiteness. For pastry, 
irts, ete., the rose confection is added cold at table; 
opening beforehand would dissipate the fragrance. The 
container itself figures at table until used up. 

The unique nut mid-Asiatic countries was 
llustrated on these (December 13, 1919). A 
western peach-growing specialist obtained specimens of 
he fruit, planted some of the stones, and now cap orice 
hat the plants are growing vigorously. In a few years 
the made-in-America nut peach 
on our markets. This is a freestone peach, always to 
be preferred to the clingstone variety, with a smooth 
kin like that of an apple or plum; a sweet-almond-like 


acuo at a 
container ; 


peach of 


pages 


ve may expect to see 


edible kernel; and an exquisite aroma which renders 
it for fruity fragrance, different from any other peach 


whiff from a freshly opened crate is 
From fruit stores specializing in 
always obtainable in 


n the world. A 
memory ! 
this 


precious 
oreign products, 
season, 


peach is 









This time we illustrate another fruit marvel of the 
central Asiatic lands—the stone-hard syrupless sugar- 
ate. This is odorless, non-sticky, yet glossy. It can 
he carried loose in the pocket; it has, like our rock 
indy, only an intensely sweet 
taste. The sugar erystallizes right 

nside the fruit on maturity; we 
show one halved, revealing the 


vhite sugar granules. This is the 
only known fruit that can be used, 


The effect 


lirect, as a sweetener. 

s the same as though one used 
ordinary refined sugar; there is 
no fruity or syrupy taste im 

arted to the drink, only the dif- 

fusion is slower, and the tough 

date must be broken in two to 
acilitate matters. 


rrowing date is, un 
of the 
The pits are 
end, 


This wild-g 
fortunately, 
clingstone variety. 
pointed on either 
und are used by the natives as 
small dowels or nails. The slit 
that forms so prominent a fea- 
the outside contour of 
the ordinary date-stone is not 
it occurs only as an 
cavity in the 
contain- 


one tenacious 


sharply 


ture of 


observable ; 
rligible 
the slim pit, 


ulmost neg 
center of 


ing the filament-like germ. 
These dates are crushed by 
the ton in the countries of 


origin, on maturity; the liquor 
s sun-dried in hollow pans to 


hard cake (there is no invert- 


sugar to care for), forming the Not dried ox-tails; 
cheap gur date-sugar of Orien- candied walnuts from 
tal markets, as Cairo, Suez, Turkey 
Singapore, Calicut, and scores 


f other emporiums. These lands have a 
diversity of sugars quite beyond the experience of the 
occidental user of cane and sugar. In fact, the 
annual production of sugars other than the beet and 
cane variety is greatly in excess of the tonnage of these 
super-civilized varieties, being computed at more than 


eustern sugar 


beet 


Lejt; Compressed rice-macaroni from China, 


Three more novel food products from all parts of Eurasia 


Center; Jet black charcoal biscuits from Europe 
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20 million metric tons.. One of the big sugar head- 
quarters in Wall Street has a permanent exhibit of 


these other-world sugars 

The wild dates are always obtainable at 
importers in the prominent American cities. They can 
be grown in our southwestern States, and have the 
double ability that they can be sold as fruit, fresh or 
dried; or as a direct sweetener. I first came across 
them north of Tashkent a quarter of a century ago; 
but they are not known to American date specialists, 
and even the Foreign Plants Section of the Department 
f Agriculture never heard of them. 

The tropical American cone sugar illustrated—just 
the succulent pan-evaporated muscabedo—retails today 
in the Latin-American bazars at five cents per kilogram 
(2.1 pounds) ; which is certainly below the cost of sugar 
in our own This rough, dark brown product 
is esteemed by South Americans for use in their 


Oriental 


markets, 
the 


strong coffee; it imparts a delectable smooth savor 
which refined sugar does not give. 

The refined white-sugar cones of the Central Euro- 
pean republics are kept out by the tariff, with its 


American valuation, in spite of the favorable exchange. 
In Kurope this article retails at about a cent a pound. 

Slugs as an article of diet do not appeal to the west- 
ern world, yet the native Ethiopians relish them as a 
tid-bit. A tree slug, corresponding in size to the com- 
mon back-vard slug of American garbage heaps, is 
chopped out of the decayed wood in whic h it lives, and 
swallowed alive and whole, with great gusto—it is con- 
sidered at thus. Of course, on abstract prin- 
ciples, this whit more revolting than our own 
fashion of eating clams and oysters—it all depends 
upon what you are used to. 

The Oriental does not bother with the small 
he prefers big game in this field. Sea slugs are his 
piece de resistance. The slug tribe is a big one. Far- 
Eastern importers in American cities are never without 
them. Sea slugs range in size from 
iu goose-egg to the size of your hand, or even 
higger. The prevailing color of the dried article, the 
only form in which they are met commercially, is a 
dingy gray. In fact, they look altogether like the little 
round droppings of mortar which one may often notice 
at the base of a brick wall going up. And they are just 
as hard! Yet, soaked and steamed, they go over into 
au delectable gelatinous and make a sustaining 
broth that has merited their introduction into some of 
the Australian hospitals, as a builder-up for conya- 
lescents, 

One of the larger 
Dried it is the size of a 


its best, 
is no 


slugs; 


a large variety of 


those 


MaSS, 


illustrated herewith. 
plump rat; steaming about 
doubles its size. In its desiccated state it has a feeble 
selatinous odor, not unpleasant, and the color is al- 
most black. Contrary to universal custom in evis- 
cerating objects destined for drying for food use, these 
sea slugs have the viscera removed through an incision 
running the length of the back, which enables 
them to be opened out quickly and sun-dried. As they 
dry, they automatically close up again, leaving a visible 
slit. On the under side, the rudimentary feet are plainly 
discernible, 


sea slugs is 


also 


Bread Diseases 
HERE are several changes which take place in 
bread which are due to the presence of micro- 
organisms, and which may accordingly be called bread 
diseases. 
The first of these converts the bread to such a condi- 
tion that it can be pulled out into threads. This bread 


disease is most common. The crumb becomes sticky 





a regular 
Asia, containing plenty of sugar but no syrup 





food and not a medicine. 


225 


The most characteristic symptom is that 
the bread, on being broken, can be pulled out into fine 
threads. The bread assumes quite a disagreeable odor 
and taste. The musty acid odor can be detected in bak- 
eries, where the disease has been prevalent, many weeks 
after it was first noticed. The particalar bacteria 
which bring about this belong to the potato 
bacilli group and possess one characteristic in common, 
that they produce spores which 
are extremely resistant, being 
able to withstand the heat of the 
baking oven. The bacteria grow 
best at a temperature of 20 to 
28 degrees Centigrade. The for- 
mation of the sticky mass in the 
bread, which can be pulled out 
into long threads, is due to the 
swelling of the bacteria mem- 
branes. 
Bread 
ored due to 


and colored. 


disease 


becomes bloody-col 
another bacillus. 
Outwardly, the appearance of 
the bread is the same, but 
when it is cut open red streaks 
are seen in the crumb. This 
disease and the one described 
previously are most trouble- 
some to the baker, because 
once the disease sets in, it is 
an extremely difficult matter 
to eradicate it. The utmost 
cleanliness must be observed 


Crude-sugar cone of to prevent the occurrence of 
Latin American mar these diseases and to destroy 
P A ares them once they do set in. 


Bread also has a tendency 
to become moldy, for it is a first-rate medium for the 
development and growth of molds. Various molds can 


produce various colors in the bread. For example, the 


mold mucor produces a white coloration, aspergillus 
glaucus a bluish green coloration, ete. Reddish and 
black spots may also be produced by molds. Neither 


the molds themselves nor the decomposition products 
which are brought about by their presence in the bread 
are deleterious to the health, but they make the bread 
unseemly in appearance and unpalatable. 

There are various precautions to be followed in order 
to avoid the development of these diseases in bread. 
A moderately high temperature is favorable for the 
growth of the bacteria. Warm bread should be cooled 
off quickly after baking. The moisture in the bread is 
also of importance in this respect. Moisture promotes 


the growth of the bacilli, and hence a poorly baked 
bread, in which the moisture content is high, will! be 


more apt to be attacked by the germs than a well-baked 
bread. The air in the room in which the bread is kept 
must not be moist. Well-baked bread, cooled as quickly 
as possible and kept in an airy, dry and not warm 
room will not be subject to these diseases. Of course, 
the main prerequisite is painstaking cleanliness in the 
baking operation and in the baking rooms. 


Tests of Tires Made from Reclaimed Rubber 
IIE Bureau of Standards has placed an order with 
one of the rubber companies for the making of fifty 

tires using various amounts of reclaimed rubber in the 

treads. After manufacture, these tires are to be tested 
in the laboratory and also on trucks of the Post Office 

Department over four different types of roads, so that 

the relative wear of the different compounds can be 

determined. 


too 


Right: Wild dates of the tenacious clingstone variety from mid- 
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By Alexander Klemin 


Lecturer on Aeronautics, New York University 


of welded steel tubing. One of the most noteworthy 
features of the plane is that the pilot right 
beside the engine. All the engine controls are thus 


sits 


very short, and the slightest defect in the engine 
or the gas, oil or water systems is immediately 


noticeable. Although the machine was originally 
designed to carry a pilot and eight 
passengers, very few alterations were 








VIATION is forging ahead. 


Aside from such spectacular 








CENT progress in aeronautics has 
been almost bewildering in its ex- 
tent and variety. The world’s speed 
record now stands at nearly 245 
miles per hour. Awe-inspiring endur- 
unce records and a non-stop coast- 
te-coast flight are likewise to the credit of 
the American Army Air Service. Engines 
on full-power tests are now expected to 
run 250 hours continuously. Gliders re 
main aloft for many hours with nothing 
but air currents and the skill of pilots to 
sustain them. Helicopters have risen ver- 
tically, hovered over a given point, made 
complete circuits in horizontal flight. Airplanes have 
been attached to dirigibles while both types of aircraft 
were in rapid flight. Metal is displacing wood in the 


of Pilotless planes carry out 
complicated evolutions. The of aerodynamics 
has‘ progressed to the actual calculation of the lifting 
of and its art to the 
thick, high-lift wings providing relatively im- 
while 


construction airplanes 


scrence 


capacity cambered wing-sections, 
design of 
loads, 


mense depths of structure for sustaining 
maintaining all the efficiency of the thin wings we have 
been accustomed to thus far. Flaps at the rear edge, 
as well as ingeniously devised slots in wings, have al 
most doubled their lifting capacity, thus facilitating 
slow landing 

But out of all this activity a number of things emerge 


very definitely and three unmistakable lines of achieve- 
ment in practical aviation appear before us. 

First, the enormous increase in the endurance and 
reliability of both planes and motors, as shown by the 
coast-to-coast flight and by recent Navy engine tests. 
Next, the very rapid approach of night flying. Third, 
the advent of the glider, of which the motorized glider 
or low-powered airplane is the direct sequel. 

The Coast-to-Coast Flight and its Lessons 

The coast-to-coast flight is undoubtedly one of the 
most dramatic achievements of modern aeronautics. 

and enthusiasm which it aroused were 


The interest 
country wide, and alinost as great as that following the 
famous flight of the “NC-4” Atlantic. But 
this flight far more practical significance than a 
mere stunt or record. It is a landmark in the develop- 
ment of plane reliability, and marks the last act in a 
a real chronology of achievement. 

On October 5 and 6, 1922, Lieutenants John A. 
Macready and Oakley G. Kelly, of the Army Air 
Service, flying over Rockwell Field, San Diego, 
Calif., in a Fokker “F-IV” plane (termed the “T-2” 
by the Army), equipped with the famous Liberty 
motor, established an endurance record of 35 hours 
18 minutes continuous flight. On November 3 
the same men in the same plane flew from 
Field, the Rockies in spite of 
and came down at Schoen Field, Fort 
Harrison, Ind., after an airline 

approximately 2060 miles, in a non-stop 
minutes. Their failure to 
to a 


radiator, which such 
gency measures pouring soup and con- 
milk into the water system could not remedy. 
April of the same year, the persistent 
records by flying over 
hours 50 minutes, 
cracked water 


across the 


has 


and 
and 4 
Rock well 
violent 
Benjamin 

distance of 
flight 7 


of 27 
the Atlantic 
emer; 


crossed 
storms 
covering 
hours 56 reach 
was due leaky 
as coffee, 
densed 
Early in 
pilots beat their own endurance 
McCook Field, Dayton, Ohio, for 36 
when they were forced to land 
jacket 

They 


same 


by a 


preparation for 
a second attempt make a non-stop cross-continent 
flight, backed by the skilled efforts of Army engineers 
and mechanics, taking every precaution both as r 
plane and motor. The now historic “F-4" is 
careful study. It is a. huge cantilever monoplane of 
940 square feet of wing area. The wing sits right on 
top of the fuselage and nothing remains of the numer- 
ous struts and which are generally associated 
with the trussing of an airplane wing. The wing tapers 
in thickness and plan form from root toe tip, so that it 
has a maximum strength near the fuselage, where also 
the maximum bending must be met. Its outer 
covering is of very thin veneer, most skilfully applied, 
instead of the usual linen. The body or fuselage ismade up 


then devoted their energies in 


to 


egards 
worth 


wires 


loads 


C 


achievements as the huge diri- 
gibles and their mooring masts of the type here 
shown, as well as the tiny low-powered airplanes 
and gliders, there has of late been a steady succes- 
sion of remarkable improvements and developments 
in flying craft. We have asked Mr. Alexander 
Klemin, the well-known authority on aviation, to 
review for us the outstanding developments in the 
aeronautical world; and the accompanying article 
Because of its length we have found 
in two parts. 
our November 


is the result. 
it necessary to publish this article 
The second part will appear in 
THE EpiTor. 


issue. 




















made for the cross-continental flight, beyond installing 
more fuel tanks, bringing the total gasoline capacity up 
to 735 gallons, and installing another set of engine and 
flying controls in the cabin, so that the pilots could 
more conveniently relieve each other. Precautions 
taken before the final flight were many, but not in the 
direction of increasing the strength of the plane or 
changing its flying qualities. Learning from previous 


of anti-leak 
pressure into 
an extra 
By cutting 


experience, the pilots took up a quantity 
compound which could be injected under 
took a spare battery, 
pipe lines. 


the cooling system, guso- 


line gage, and reinforced all the 
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Diminutive seaplane constructed by the Cox-Klemin 
organization for use as a scout with submarines. 
Measures 18 feet over all, and weighs 630 pounds 


out the cabin door and converting it into a sliding one, 
they gave the man in the cabin the possibility of stick- 
ing out almost his entire body into the air for inspec- 
tion purposes, 


The maximum speed of this plane on official Army 
tests is 110 miles per hour. The airplane is often ac- 
eused of being uneconomical, of consuming great power 


and vast quantities of gasoline to carry very little be- 
sides pilot and fuel. But the “F-4,” weighing 5100 


carries a useful load of 3500 pounds and 
carrying over 


pounds empty, 
provides for a flight range of six hours, 


2000 pounds of what commercial aviators call “pay 
load’’—mail, passengers or freight—which, considering 


OCTOBER, 1923 


the Men Who F ly—I 


Practical Aviation, Such as the Coast-to Coast F light, Better 
and Arrangements for Night Flying 


enormous speeds relative to all other methods of 
not negiig tible. When fully loaded 
of gasoline for the coast-to-coast 
weig shed a few hundred pounds 


the 
transportation, is 
with its 735 gallons 
flight, the machine 
ubove five tons. 

Leaving Roosevelt Field, L. L, 
cready and Kelly reached Rockwell 
on the following afternoon after a non-stop flight of 
26 hours 50 minutes, and covering an airline distance 
of 2600 miles. According to the pilots’ own 
the average speed maintained was 931%4 miles and the 
Liberty motor functioned steadily at 90 per cent of its 
full 400 horsepower. 

In the initial stages of the flight the plane was greatly 
overloaded, and an altitude of only 1500 feet could be 
maintained over Long Island, New York City and New 
Jersey, although it remained under perfect control. 
At the end of the first half hour, the battery regulator 


on May 2 at noon, Ma- 
Field, San Diego, 


estimates 


gave trouble and only half an hour’s hard work by 
Kelly saved the trip from failure in its initial stages. 
Reaching Indianapolis, darkness overtook the flyers; 
und then, between Indianapolis and Tucumeari grave 
yard in New Mexico, they flew by compass alone. Try 
ing to get their exact bearings in northern Arizona, 
they flew low and had the most exciting time of what 


they called a humdrum flight. They passed over ravines, 
and canyons, and in treacherous air 
currents they negotiated a path between the walls of 
one deep canyon. They welcomed the hangars of Rock- 
well Field with relief, nevertheless, and came down in 
perfect condition, although neither flyer had slept dur- 
ing the entire trip. The man who was not actually at 
the wheel always found plenty to do in watching gages 
und instruments, and in keeping the log. The 
effect of the tremendous physical effort involved was a 


forests spite of 


sole 


little difficulty in hearing induced by the steady roar 
of the motor. People had lined the whole route, Pitts- 
burgh, Dayton, Indianapolis, Tucumeari and Wicken- 


burg, Arizona, being the main points passed on a remark- 
ably correct course. One hundred thousand people wel- 
comed the pilots at San Diego, and telegrams, includ- 
ing one from President Harding, poured in with con- 
gratulations. 
The lessons 
parently the airplane is now 
air transportation. In all this arduous work, under 
all sorts of flying conditions, in emergency land- 
ings, the “F-4" showed no signs whatsoever of 
structural weakness, lack of control or instability. 
Given pilots experienced in cross-country work, 
there seem to be no insuperable difficulties in navi- 
gation, whether by day or by night—although 
the pilots state they would have weleomed signs 
marking towns and other landmarks, particularly 
by night. The economics of the airplane are not so 
disappointing, and it is evident that a commercial 
plane can be overloaded to a large extent without 
serious consequences—a very important factor. 


of the most important. Ap- 


ready for commercial 


flight are 


Extraordinary Advances in Engine Endurance 

Analyzing the difficulties experienced in all of the 
successful efforts of these men, we see that the trouble 
lies in the engine, or more broadly in the power plant 
as a whole. 

It is true that the Liberty engine functions with 
great regularity. But it did crack a water jacket. It 
is true that on the coast-to-coast trip, the installation 
stood up well. But still, engine, fuel system and 
water system have to be watched with minute care and 
apparently give all the trouble. Here seems to be the 
crux of the problem—greater reliability in the engine 
and its installation. The installation of pipe lines, the 
carburetor, and the ignition, all purely mechanical 
problems, requiring no knowledge of aerodynamics, 
must engage the attention of airplane designers, engine 
designers and inventors. <A fool-proof and absolutely 
reliable radiator may advance practical aviation a great 
deal more than the most refined improvement in wing 
sections. But the Liberty motor was first built some 
six years ago, and, as the following remarks will show, 
engine design is advancing most rapidly from the point 
of view of reliability. In spite of the vastly harder 
usage, automobile-engine reliability is an ideal to which 
airplane practice should gradually converge. 
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It is only very rarely now that a new principle is 
introduced into the design of the internal combustion 
engine, or even a radical modification in its mechanical 
construction. Progress today is improvement step by 
step; there is continual refinement in detail, as weak- 
nesses develop in the air or on the test block; there is 
better use of material; there is a more correct applica- 
tion of well-known mechanical principles. A surpris- 
ingly large amount of such gradual development work 
is being done, however, and while the power of the 
airplane engine is being increased for a given weight, 
it is, above all else, progressing in the direction of 
greater reliability. It might be thought at first that 
greater reliability and weight per horsepower are an- 
tagonistic; that to make an engine more reliable, the 
weight has to be increased. But the contrary is true. 
The same changes which make the engine lighter also 
improve its endurance. 

The general character of such changes is very simple, 
however important. Long crankshafts and crankeases 
are inherently heavy, flexible and weak. Therefore the 
tendency is now to bring the cylinders closer together. 
The short crankshafts and are stiff, light and 
rugged. To keep down the number of parts increases 
dependability. The tendency now is to keep down the 
number of cylinders and increase the power of each, 
thus keeping down the number of parts and also de- 
creasing the weight for a given power. Duralumin is 
as strong as mild steel and only weighs one-third as 
much, and is therefore being largely introduced into 
connecting rods and pistons. 

With better cooling and better design for the admis- 
sion and exhaust of gas, it is possible to drive engines 
much faster and to use higher compression ratios. In 
the old Liberty motor a great trouble and 
annoyance has been in its lack of rigidity, which in- 
volved frequent water-jacket failures, as in one of the 
Macready and Kelly flights. Standard Liberty engines 
used by the Navy are now built with two six-cylinder 
iluminum blocks, replacing the old system of twelve 
separate cylinders. A concrete example indicates best 
what real progress has been ‘achieved in the direction 
of greater power for a given weight with simultaneous 
nerease in reliability. The Liberty motor weighs 830 
pounds and develops 400 horsepower. The Curtiss 
“1-12.” one of the most successful engines of the day, 
develops between 375 and 400 horsepower and weighs 
only 670 pounds. A Liberty motor averages about 72 
hours in the air before requiring a complete overhaul, 
and the Curtis “D-12” stands up te continuous 100-hour 
runs, without a sign of failure or deterioration. 

Not only is reliability of the engine important from 
the point of view of safety in flight, but the cost of 
its upkeep is perhaps one of the determining factors 
in the possibility of aviation on a commercial basis. 
It is estimated, for instance, that it takes 300 hours to 
overhaul a Liberty after its average run of 72 hours 
in the air. The cost works out at $6.30 per flying hour 
of the engine. 

Other engines 


cases 


source of 


recently 
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Possible Use of the Diesel Principle 

While engine endurance has increased by improved 
design along conventional lines, there is possibly a radi- 
cally different direction in which airplane engines may 
ultimately develop. The Navy Department in the United 
States, and the famous inventor, Dr. Hugo Junkers, 
in Germany, are experimenting with high-speed internal- 
combustion engines based on the Diesel or semi-Diesel 
principle. The well-known principle of the Diesel en- 
gine is the compression of air to pressures in the neigh- 
borhood of 500 pounds fer square inch, and admission 
of this air to the combustion chamber at the end of 
the compression stroke simultaneously with the injee- 
tion of liquid fuel. As the temperature of the mixture 
is in this case above the ignition temperature of the 
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which 
readily oceurs to the designer is of two firing chambers 
working at opposite ends ef a larger space which might 


are conceivable. A combination, for instance, 


constitute the compressor. It has also been suggested 
that the air might be compressed inside the combustion 
chamber, a hot bulb employed, and liquid fuel injected 
at the end of the compression stroke. It is also possible 
that rotary air compressors revolving at very high speed 
might well be utilized—a principle already successfully 
employed in airplane practice in supercharging the en- 
gine to avoid loss of power at high altitudes. 

There is no doubt that the application of this prin- 
ciple to the airplane engine is fraught with difficulties, 
but the attainment of increased reliability and efficiency, 
and the possibility of using cheaper fuel, are well worth 
while. There is undoubtedly 
here a vast new field for 











invention, research and en- 
gineering skill. 


Progress Toward Night 
Flying 

The _ most 

drance to the commercial 

utilization of the airplane 

has hitherto been the impos 

sibility of flying at night. It 


serious —hin- 


is only when the airplane 
ean give continuous night 


and day service that it will 
surpass such means of trans 


portation as are available in 








Nieuport-Delage racing monoplane, showing the present-day tendency to stream- 
line every part of an airplane and to eliminate exposed guy wires and cables 


fuel, no ignition system is required; therefore, it fol- 
lows that ignition systems and complicated carburetors 
may readily be dispensed with. Great reliability is 
thus secured. 

The Diesel or engine has a combustion 
cycle of greater efficiency than the usual internal com- 
bustion engine, and permits the use of a heavier and 
less expensive fuel than gasoline. Iowever, the diffi- 
culty in applying the Diesel principle to airplane use, 
notwithstanding its reliability and efficiency, is the large 
amount of compressed air which has to be supplied 
to maintain the engine cycle. 

This involves the use of bulky and heavy compressors. 
Another difficulty is that the Diesel is essentially a slow 
engine, because the liquid fuel will not burn efficiently 
with a fast-running engine. Accordingly, the lightest 
Diesel engine ever built weighs about 60 pounds per 
horsepower, and this is a long way from the two 
pounds per horsepower of the airplane engine. It is 
possible that the semi-Diesel principle is a more promis- 
ing line of attack, wherein a hot bulb placed inside the 
combustion chamber is used to secure combustion at 


semi-Diesel 





built, and not quite so re- 
fined as regards low weight 
per horsepower, fortunately 
show even more gratifying 
results as regards reliability. 
Thus all engines purchased 
by the Navy now have to 
stand an endurance test of 
250 hours at full power. And 
one particular motor has 
shown truly remarkable pow- 
ers of endurance. This is 
the E-4, built by the well- 
known Wright Aeronautical 
Corporation. It is an eight- 
cylinder motor of approxi- 
mately 200 horsepower, 














which, when tested by the Copyright, Keystone View Co. 


Navy Department, ran con- 
tinuously at full power for 
573 hours. During the test, 
it would have covered at the usual cruising speed main- 
tained by the Navy seaplanes a flight distance of ap- 
proximately 60,000 miles, or two and a half times 
iround the equator. The usual high-grade automobile 
travels 6500 miles per annum. The new engine could 
drive such an automobile for nine years at 100 miles 
per hour without showing any weakness or giving any 
trouble. 
Certainly 

these figures. 
as this E-4, put it into a plane as reliable as the “F-4, 
see to it that all pipe lines and auxiliary devices of the 
engine function reliably, and the possibility of trouble 
in flight will be as remote as that of trouble on a giant 
trans-Atlantic liner. 


there is every reason to be gratified by 
Give Macready and Kelly an engine such 


” 


Low-powered monoplane piloted by Georges Barbot, the French aviator, in 
which he won a prize of 25,000 francs for a round trip of the English Channel 


lower pressures and the air is not compressed to pres- 


or 


sures above 250 or 300 pounds per square inch, so that 


air compression is less of a difficulty. sesides the 
problem of bringing down the weight and increasing 


the speed of revolution without cutting down efficiency 
owing to slow combustion of the liquid fuel, there 
is still the difficulty in engines built on the Diesel prin- 
ciple, but of small power, that valves for the admission 
of the liquid fuel would be extremely small and likely 
to give trouble. 

3oth the Navy’s experiments and those of Junkers 
are at too early a stage for much information to be 
available, but the conjecture is that both lines of work 
are on the semi-Diesel principle, with less compressor 
difficulties to overcome. Many types of this principle 





the very fast passenger and 
mail trains serving all the 

densely populated regions of 
the United States. So the 
problem of night flying is now engaging universal atten 
tion, both in Europe and the United States. 

Preparations are now being made on the London-to- 

aris route for night flying, and aerial lighthouses and 
other illuminating devices already make the airway be- 
tween Croydon, the London terminus, and Lympne, the 
point where flyers cross the narrow English Channel, 
a blaze of light at night. This airway has been termed 
the “Regent Street of Continental Airways.” 

In the United States an aerial lighthouse is in opera- 
tion at Hampton Roads, Virginia, under the supervision 
of the Navy Department; and the United States Air 
Mail Service of the Post Office Department is prepar- 
ing for night flying, to begin at about this time. Ac: 
cording to a statement by Postmaster General New: 
there will then be a continuous service between New 
York and San Francisco, which will cover the interven- 
ing 3000 miles in 28 hours. Millions of people in the 
Middle West will nightly witness an artificial aurora 
borealis, visible fully 50 miles from its source. This 
will be created by great aerial lights at the five regular 
fields in Chicago, Iowa City, Omaha, North Platte and 
Cheyenne. Smaller lights, with a visibility of only 30 
miles, will be placed at emergency fields every 25 miles 
along the route. Aviation routing beacons every three 
miles, as well as ground wind indicators and red lights 
to mark buildings and other obstacles at landing fields, 
complete the ground organization. 

A year of these extraordinarily careful preparations 
and the natural advantages of the very level country 
between Chicago and Cheyenne are expected to make 
this night leg of the service almost as safe as day fly- 
ing. Certainly, Macready and Kelly would have been 
thankful for even a fraction of these devices installed 
along the route. There is no doubt that with these 
wonderful adjuncts, night flying is entirely practicable 
and will ultimately be as general as marine navigation 
by night. If the Air Mail is successful in maintaining 
its night flying schedule, the feat will be one of the 
historic landmarks in the history of aeronauties. 

It is interesting to see how all-embracing the airplane 
is in its calls on other branches of engineering and 
industry. Indeed, in the provision of aerial 
and other night-flying devices a new and fascinating 
field of illuminating engineering is rapidly developing 
Some of these devices merit brief description. 

The very large Air Mail lighthouses are somewhat 
different from the shore lighthouses which are used for 
shipping. To suit the needs of pilots they will revolve 
their electrical lights of 600,000,000 candlepower on top 
of their towers, throwing a beam of light three degrees 
above the horizon and making three complete revolu- 
tions every minute. These lights, on grounds of ex- 
pense, wiill be operated only when planes are expected. 

The somewhat smaller aerial lighthouses, to be placed 
every 25 miles along the route, will, on the contrary 
operate continuously. They are constructed on different 
principles. They have been developed by an American 
company which is a unit of an international corpora- 

(Continued on page 294) 
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The Return of the { pprentice 


doubt as to 





growing 








er LTHOUGH there is a 

whether the good old days were quite as 
good as we have been taught to believe, there 
iL ri are undoubtedly some respects in which they 
surpassed the times in which we live. By way of 
instance, consider the day of the old apprenticeship 
system and the superb master workmen who grew 
out of it. Living in the home of his employer, bound 


to him for a period of years, the lad commenced with 
the simplest elements of his trade and was required 


detail of his 
After a 


to become thoroughly efficient in one 


training before another could be taken up 


period cf instruction, frequently lasting for seven years, 


1 plished workman, expert 


he graduated as a highly accor 


in every branch of his trade. Of the ability of these 


have abundant evi- 


that 


workmen of medieval times we 


the superb survived 


dence in masterpieces have 
to the present day 
Labor 


specialization, to say 


suving machinery and our modern fondness for 


nothing of the tremendous rush 


of modern competition, have obliterated the indentured 


apprentice, and with him of course has gone also the 
highly-skilled and versatile artisan. Today the ranks 
of so-called skilled labor are largely filled up with 
labor which calls itself skilled, but is altogether un- 
skilled: and, as a direct consequence, net only does 
the grade of work turned out bear no comparison with 


that of earlier days, but the unskilled and untrained 


mechanics tend greatly to diminish the output and add 
immeasurably to its cost 

Obviously, the remedy lies in the resumption, as 
far as may be, of the best features of the old appren- 
ticeship system, shortening the period of training and 
aijusting the system to the conditions of our modern 


industry. Probably it is known to few outside the 
field involved, that a most earnest and successful effort 
trades to do this 
this 


Grovenor 


being made in the building 
view to bringing 
public, Mr 


large company of 


is now 


and with ; vital 


very thing; 


movement to the notice of the 


Clarkson invited a editors 


of this city to meet the representatives both of employ- 


recently 


ers and of labor at a luncheon, and learn from them 


what has been done. 
outlined by Mr. Burt L. 


The situation of today as 


President of the Apprenticeship Commission, 


the skilled trades the supply 


Fenner, 
is that 
of skilled 
more than 60 per cent as many available in many trades 
Some skilled mechanics, 


in nearly all of 


mechanics has declined until there are not 


as there were ten yeurs ago. 
it is true, come over from Europe, but for twenty-five 
years past the number has been practically negligible. 
Hence we must depend upon our own efforts, and edu- 
eate our American skilled The 
Commission has put in operation a system which aims 
well-rounded 


boys for the trades, 


the apprentice a thorough and 
bulk of the 
given in the shop or on the job. It has been arranged 
that while the 
job, he shall learn “why” by 
this respect, the Commission 


to give 
instruction being 


course of training: the 


young man is learning “how” on the 


attending some form of 
training school. In has 
the enthusiastic support and cooperation of 


Education, Well-equipped 


met with 


the Board of classrooms 


and teachers have been supplied; courses of study 
have been outlined and have been adopted; and ample 
funds have been provided. It augurs well for the solu 
tion of this great problem, that not only the employers, 
but the labor organjzations also are giving the new sys- 
their Incidentally, Mr. Fenner 
drew attention to the that 
method, American boys are being brought up to better 


hearty support. 


fact, 


tem 


under the present 


citizenship; since the seeds of radicalism and discontent 


can find no congenial soil among the ranks of highly 
successful and skilled craftsmen. 
Speaking for the Chairman of the Board of Educa- 


tion, Mr. Eugene Gibney drew attention to what he 


aptly called “The recent democratization of higher edu- 
which makes possible for every citizen a high 


cation,” 








type of intellectual training. The humble parent would 


like to see her son in the professions; yet, now that the 


trowel is earning more than the pen, there is a mad 
So the school 
that 


a plumber. 


rush to escape the white collar brigade. 


was called in to develop a vocational training 


should turn out in a month a bricklayer or 
and the balance is 


now being found in giving the apprentice his intellectual 


This has been regulated, proper 


classrooms, while he is acquiring 


equipment in the 
experience and skill during his day’s labor on the job. 


Crewless Airplanes 
HE crewless airplane, as its name implies, is 
pilot. Its 





flown without a control, as to 


height and direction, is effected by means of 











radio impulses sent from some point outside 





of itself. So far as its control is concerned, the machine 
is in the 
and it is subjected to somewhat the same limitations. 


It will be remembered that the earlier attempts to pro- 


sume class as the radio-controlled torpedo 


duce a radio-controlled torpedo called fer such control 


to be made from the shore and, as we pointed out in 
those earlier days of experimentation, the range of the 
and 


torpedo was limited by the range of vision also 


by the fact that it would be impossible accurately to 


steer the torpedo if it moved very far from a straight 


line drawn from the observer to the target. The same 


inherent conditions of the problem would render it 


difficult for an observer placed in some fixed and dis- 


tant position to direct a crewless airplane against a 
ship at sea, or any definite object such as a machine- 
gun nest or a battery In fact, the problem will be 
further complicated in the case of the airplane, by 
the fact that, since it is in the air and the observer 


on the ground, he can never be certain, as he straight 


ens out the air plane for the final dive, that it is 


pointed directly at its target—consequently, it will 


probably strike short of or beyond the target. 


Hence, to direct by radio a torpedo, a crewless torpedo 
boat, or a crewless airplane, with sufficient accuracy 


to make a direct hit on a definite target, it is necessary 
that the radio control be exercised by a piloted airplane 
torpedo, and behind 


Pot-luck shooting is never profit- 


which flies above the above and 


the crewless airplane, 
ible, that is to say it is rarely worth the expenditure 
The crewless airplane, for in- 
charge of T. N. T. and 


deadly 


of time and materials. 
stance, if loaded with a heavy 
would be a 


ammunition 


directed from another machine, 


weapon for f' lestruction of bridges, 


dumps and y of other military objectives; but 
v1 these machines into the air, dispatch 
terrain, and 


very 


to send a flee, 


them, unattended, over the enemy cause 


dive for the final blow, would be hap- 


The sume amount of high explosive fired 


them to 
hazard work. 
from heavy artillery would, in our opinion, do much 
The torpedo is 


from 


more effective work. radio-controlled 


to be steered the air, and we presume 


this is contemplated in the use of 


intended 
nothing 
the crewless airplane. 


than 


less 


Prevention of Automobile Accidents 

REPORT made at the annual meeting 
of the National Highway Traffic Association 
opens with the that during last 
year 14,000 lives were lost in this country in 
automobile accidents. The 
that there are in the United States 12,000,000 vehicles, 
and the that the 
The report says 


last 


statement 





present registration shows 


manufacturers estimate increase 
this year will be 3,000,000 additional. 
that the risk to safety lies in the fact that 90 per cent 
of these vehicles are congested upon 10 per cent of our 
by the 


Committee, all designed to reduce the ghastly slaughter 


roads. Fourteen recommendations are made 
which is now going on, and which, unless something is 
done to check it, will continue to increase. 

The 
four heads: 
second, to promote adequate improvement of old roads; 


important recommendations come under 


first, to secure good designs for new roads; 


more 


third, to insist upon reconstruction of existing roads 


at places which have proved especially dangerous, such, 
for instance, as grade crossings and approaches to 
und lastly, to improve the location of the center 


Particularly 


bridges ; 
line on dangerous curves and elevations. 
urgent is the call for standard practice throughout the 
country in respect to the location of danger signals, 
the elevation and banking of curves, and the widening 
of the roadway with regulation of traffic on curves. 
On the completion of transcontinental routes there will 
be an increase of interstate traffic, and when a driver 
into a new section of the country, where the 
regulations, signal posts, ete., differ from those in his 


intending it, to break 


passes 
own State, he is liable, without 
local State rules, thereby becoming a 
Hence, the need for standardized 
standardized construc- 


danger both to 
himself and others. 


rules, and so far as_ possible, 
tions from one end of the country to the other. 
Perhaps the most important 


are those which have to do with curves on roadways 


recommendations of all 


und the approaches to them; and particularly the sug- 
gestion that there should be cleared away, whenever 
possible, all stone walls, underbrush, trees, banks, etc., 
on the inner side of the approach, so as to make it pos- 
a sight of the other approach at a dis- 
least 500 feet. Further- 
banked as a_ protection 
keeping 
road. It is 
from noth- 


foot of 


sible to obtain 
tance from the curve of at 
should be 


and 


more, the curves 


skidding to assist the driver in 
within the limits of half of the 
recommended that this superelevation vary 
inch per 


against 
his own 
ing for a three-degree curve to one 
width for curves of twenty degrees or sharper. 
thermore, on all curves of more than four degrees the 
widened on the inside one-half foot 


Fur- 


pavement should be 
for each one-degree increase in curvature, and the wid- 
ening and banking should start at a minimum of 50 feet 
Another 
four 


reaching the beginning of the curve. 
recommendation is that a line 
width should be painted on the center line 
Furthermore, notifica- 


before 
important about 
inches in 
of the pavement on all curves. 
tion of all sharp and dangerous curves should be given, 
100 feet Another recom- 
dangerous prac- 


by sign, about from each end. 


mendation, aimed at one of the most 
tices of the inexperienced or careless driver, is that 
the traftie code should contain a 


vehicle, if 


law to the effect that 


the attempt to motor going in the 


same direction on a curve either horizontal or vertical, 


pass a 


line of vision is less than 500 
Another impor 


where the unobstructed 
feet, should be made a misdemeanor. 
tant provision for insuring that danger and precaution 
signs shall ealls for the elimination 


of all advertising signs except those erected by direction 


attract the eye, 


or permission of the highway officials. 

The adoption of these suggestions of the National 
Highway Traffic Association would go far to cut down 
the annual toll of fatalities, and we recommend them 
to the careful study of the State highway 
and all owners of motor cars. They would 
motor-car owner; at the 


various 
officials 
impose no hardship on the 
same time the safety of travel on our public highways 
would be assured. 


Limit of Size of Ships 
1T THE meeting of the International Naviga- 
tion Congress held month in London, 
there were two subjects of major importance 
and closely related to each other, which were 
The two 


last 








dealt with in no less than seventeen reports. 
outstanding questions were the present and future size 
of ships and the nature and cost of the dock accom- 
modations which must, be provided for them. Any 
layman who may read these reports will come to the 
conclusion that the factor which will control the size 
of future ships is the rapidly growing of the 
dredged channels, piers, dry-docks, ete., which must be 
available for them at the ports of call. 

Were it not for the difficulty, risk, and cost of han- 
dling and berthing the giant liners of today at their 


cost 
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Our Point of View 





terminal ports, we see no reason why the dimensions 
of future liners should not continue to increase. Con- 
trary to the popular impression, it is a fact that during 
such a busy summer season as this of 1923, ships like 
the “Leviathan,” “Majestic” and “Aquitania,” in spite 
of their heavy overhead charges, are able to show a 
The Europe, 
cost, signs of popularity; for 
trans-Atlantic The 
mous increase in wealth due to war profits has placed 


sutisfactory profit. trip to despite its 


reveals no losing its 
travel is growing steadily. enor- 
the luxury of a trip to Europe and travel on the con- 
tinent within the reach of a large class of people, who 
before the war would have looked upon it as a great 
long as there are sufficient travelers 
$500 to $5000 for their 
and 


extravagance, So 
from 
will be a 


who are willing to pay 


accommodations, big ships profitable 
attractive venture. 

We well remember the sensation which was produced 
when Dr. White, the Chief Constructor of the British 
that we 1000-foot ship 
At that time the largest vessels were 
and the “City of New York,” each 
Today, in the “Leviathan” and the 
1000-foot 


Navy, predicted should see a 


upon the ocean. 
the “City of Paris” 
560 feet in length. 
“Majestic,” we have practically 
ship, and he would be a bold prophet who affirmed that 
limit. Thus, among the papers 


Congress above 


reached the 
this was the absolute 
read at the International 
we find that Sir Cyril Kirkpatrick, Engineer in Chief 
of the Port of London Authority, considers that vessels 
recommends that the 
for the largest 
long, 130 feet 
recommends 
with the 


referred to, 


will be built, and 
locks to the intended 
the future should be 1100 feet 
$5 feet deep over the sill. He 
dry-docks, 


over 1000 feet 


entrance berths 
ships of 
wide and 
the same dimensions for future 
floor four feet lower than the sill to permit of facili- 
tating repairs on Mr. F. Wentworth 
Shields of the Port of Southampton stated that those 
situation at the port fre- 
anxious to 


disabled ships. 
with the 
liners were 
know whether and builders would eventually 
set afloat ships of 60,000 or 80,000 tons. According to 
this, and other authorities, the limit of. the 
future ships should be set, not by the ship builders or 
would demand 


had to deal 


quented by the 


who 
largest most 


owners 
size of 


owners but by the dock owners, who 
an increased rate per ton for the dock accommodation 

He tells us that to accommodate 
feet, which is the maximum draft 


and “Majestic,” costs $1,000,000 per 


of the larger ships. 
a ship drawing 40 
of the “Leviathan” 


ship berth and that a berth to accommodate a ship 
drawing 5O feet would cost double that amount per 


berth. One authority at the conference stated that the 
cost per berth would increase as the cube of the draft 
of the vessel that lay alongside that berth. 

that the increase in 
the increased capacity of such 


Now, although it seems likely 
first-class travel, and 
travel to pay very high prices, will favor the construction 
of ships of 1000 feet or over, we are firmly of the con- 
viction that, unless some cheaper method of dock con- 
struction can be developed, the 956-foot length, 100-foot 
and 40-foot draft of the “Majestic” will be 

of dimensions for future large passenger 


breadth, 
the limit 
liners, 


To Bridge the Golden Gate 
ORE than one of the leading engineers of this 
country has been approached of late with the 
tentative estimate of the 
cost of building a bridge across the Golden 
Gate at the entrance to San harbor. In 
reply, they have not hesitated to state that, in spite 
of the great span of 4000 feet, the design and construc- 
tion of such a bridge is feasible. The difficulties of the 
project have been those of politics and finance rather 
than that of engineering; but recently the California 
Legislature has authorized the counties to issue bonds 
for bridge and highway work which they may jointly 
This removes the difficulty due 





request to give a 














Francisco 


wish to put through. 


to the fact that the bridge would join two different 


counties; and now that this hindrance has been re- 
moved, a Committee has been formed for the construc- 
tion of the bridge, and the city engineer has announced 
that a 4000-foot span will be built across the Golden 
Gate for $25,000,000. 

As with the Hudson River Bridge, the outstanding 
problems are rather those of finance than of engineer- 
ing. It would 
gap between the headlands at the Golden Gate with a 
span that would carry any which might be im- 
posed, not merely by the traffic demands of the present 
but by the inevitable growth of traflic in the future. 
The limit of span for a cantilever bridge is about 2000 
feet, and hence the structure would have to be of the 
suspension type. Now for a bridge, not 
even 4000 feet would be the practicable limit; for the 
engineers who have specialized in long-span suspension 
bridges will agree with the statement of Mr. Lindenthal 
that, considered merely as an engineering proposition, 


be quite possible to bridge this great 


load 


suspension 


it would be possible, if there were a call for it, to 
build a suspension bridge of 5000 feet clear span, that 
would be perfectly stable and enduring. 

The estimated cost of $25,000,000 seems low for a 
bridge of this magnitude; and, if the city engineer has 
been correctly quoted, it would look as though the city 
were building too much for the present need and with 
too little regard for the growth of traffic, both rail and 
greatly-needed 
difficult and 
costly undertaking to increase the capacity of a sus- 


which the this 


is certain to promote. It is a 


vehicular, opening of 


structure 


pension bridge, once it has been completed. Ambiguities 
distribution 
hetween the old and the new work; and the probabili- 
strong that enlargement and _ reconstruction 
will involve a sacrifice of the artistic appearance of 
the structure. 


will arise as to the exact of the stresses 


ties are 


Anti-Railroad Propaganda 
ZONSPICUOUS 
and industries of 
out head and shoulder 
our vast railroad system. Without a doubt, 
transportation is the our modern industrial 
life. Let us never forget that. Hence, any plot against 
the railroads is a plot against the country; for if the 
now being carried on 





among the great institutions 
the country which stand 
above all others is 














basis of 


vicious propaganda, which is 
against the railroads, should succeed, the whole system 
will be threatened with disorganization and bankruptcy. 
If this should happen, the disaster would embrace not 
not only those who have invested their capital and sav- 
ings in the railroads, but the great army of railroad 
employes and their families. Today the railroads of 
the country employ about 1,800,000 people, including 
more than 20,000 officials; and if we take the commonly 
accepted average of five to the family, we arrive at a 
total of nine million people whose wellbeing is directly 
tied up with the prosperity of the railroads. A large 
and increasing number of these employes are holders 
of railroad bonds and stocks, and if we add to them the 
millions of people outside of the railroads who have 
invested in railroad securities, we shall find, probably, 
that the interests of about one-fifth of the American 
people are closely bound up with those of the railroads. 

The propagandists of the country, headed by La 
Follette, are trying to spread abroad the fiction that 
the railroads have placed upon their properties a_ fic- 
titious valuation which is about ten billion dollars 
greater than the exact value. The railroads are seek- 
ing to have merely a fair valuation placed upon their 
properties; and they ask that the Interstate Commerce 
Commission treat them in accordance with the terms 
of the Constitution as interpreted by the courts. In 
taking this attitude they should receive the support 
of the whole country. The question is not one of mere 
academic interest; for if La Follette and his associates 
have their way they will strike a blow at the railroads 
even more deadly than that with which they have 
crippled our American Merchant Marine. 


There is no doubt that the railroads are today suf- 


fering from the “sins of their fathers’; but the abuses 
of rebating, unlimited free passes, etc., have long passed 
away. President Roosevelt did an excellent thing, not 
only for his country but for the railroads themselves, 
formation of the Interstate 
years of its 
later, it 

Today, 


advocated the 
Commission. In the 
existence, body did 
began to take on something of a political color. 
that the is sincerely 


give the railroads a 


when he 
earlier 
work; 


Commerce 
this very fine 
Commission 
deal. In 


however, we believe 
wishful to square this 
effort, particularly in resisting the anti-railroad propa- 
ganda above referred to, it should receive the hearty 
cooperation of the country acting through its accredited 
representatives in Congress. The situation is so sericus 


as to call for immediate action. 


How Fast Shall We Travel? 
N CONSIDERING 
will be the speed of travel in the immediate 
future, we must that it 
tially one of economics; for the 
more rapidly than the speed, especially in ocean travel, 
und there is a limit to the price the publie will pay. 
So far as ocean travel is concerned, the question was 


the question as to what 


remember is essen- 





cost rises 


answered in an article in our issue of April, 1923, by 
Dr. Ernst which that to raise 
the speed of the “Leviathan” to 28.35 knots sea-speed 


Foerster, in he showed 


an increase of her horsepower to 
185,000 horsepower, and that her length would 
to be increased to about 1000 feet and her 

110 feet. He showed further that to secure a 33-knot 
vessel, the length would have to be 1120 feet, the beam 
147 feet and the horsepower 380,000. Hence, it was 
concluded that if we wish to cross the ocean at a speed 
trans-Atlantic 


would necessitate 
have 


beam to 


of over 25 knots, we must do so in a 
air liner. 

With regard to travel by rail, the indications are that 
60 miles an hour will be the maximum speed for many 
The fastest train in the world today, 
traveling on a regular schedule, was placed in service 
on July of this year on the Great Western Railway, 
England. The new train Cheltenham 
and Paddington, England, and its maximum speed is 
obtained between Swindon and Paddington, a distance 
of 77144 miles, which the timetable requires to be ecov- 


years to come, 


runs between 


ered in 75 minutes, or at a speed of 61.8 miles per hour. 
Although this train, there are 
expresses in that country which travel at approximately 


is. the fastest several 
the same speed over limited distances. 

The railroad United 
train scheduled to run so fast; although the speed is 


systems of the States has no 
approached during the summer season between Camden 
and Atlantic City. It would be quite possible, with 
our more powerful engines and in spite of our heavy 
trains, to run trains at 60 miles an hour; but of late 
years it has been the policy of the management to re- 
duce the speeds of our fastest express trains. Jt will 
be remembered -that, twenty years ago, the New York 
Central and the Pennsylvania Railroads instituted the 
famous 20th Century trains, which ran between New 
York and Chicago at first in 20 hours and subsequently 
in 18 hours. There was a heavy penalty on 
trains if they were late on arrival, und the engineers 
were under orders to make up any lost time as quickly 
This they invariably did, and some very 
fast running was done. 

The writer traveled in the cab of the New York 
Central's 20th Century train for most of the distance 
from New York to Chicago and back, and by careful 
stop-watch timing, remarkable 
including four successive miles in the Mohawk Valley 
at 83 miles an hour and considerable stretches of 
tangent down the Hudson River Division at a sustained 
speed of 75 miles an hour. On the last-named run, the 
train left Albany 29 minutes late and in spite of numer- 
made the run of 131.73 miles from 
Albany to Spuyten Duyvil, New York, in 131 minutes. 


these 


as possible. 


secured some records, 


ous slowdowns 
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Our Abrams Investigation—lI. 


Some Preliminary Impressions Regarding the Electronic Reactions of Abrams 





> HE WORLD is face to face with a 
new riddle. Under the name of the 
Electronic Reactions of Abrams, or 
IX. R. A. for short, there has come 
into our midst a new method for the 
diagnosis and treatment of disease, 
which is revolutionary in its claims. 
face this method 





Indeed, on its very 











virtually ridicules established medi- 
cal science by putting diagnosis and treatment upon just 
as positive a measuring of an electric 
output or the location of trouble in an 
electric circuit. All of which is of first importance to 
the human race, if true; and therein lies the riddle. 

The E. R. A. has its staunch advocates. Ever since 
Dr. Albert Abrams of San Francisco reported his dis- 
covery of certain radio-active properties of blood and 
worked out his revolutionary method of diagnosis and 
doctors from far and wide have displayed 


basis as the 


generator's 


treatment, 


the keenest interest in the E. R. A. Many have gone 
to the Abrams clinic in San Francisco, there to learn 
the new method from its founder. Some have come 
away convinced, and have set up Abrams clinics in 


various parts of the country. Others have been un- 
convinced from the very first. Still others have prac- 
ticed the Abrams method for some time, only to repudi- 
ate it in the end. And still others have started out 
with the original Abrams method and have then devel- 
oped their own version of the electronic reactions, so 
that their work today cannot be considered typical of 
the Abrams method. 

The advocates of the E. R. A. are not 


By the Staff 


take a critical examination of the apparatus employed. 
All the while, of course, we fully realize that the medi- 
cal world and the public at large, as well as the Scren- 
1mFIc AMERICAN, are justified in their réle of skeptics: 
the burden of proof rests absolutely with Dr. Abrams 
and his followers. 

Our preliminary investigations have had to do with 
an electronic reactions practitioner in New York City 
whose work is based on the Abrams method. We have 
witnessed and even experienced ourselves the electronic 
reactions method of diagnosis. To those not familiar 
with the general principle of this method, we may say 
briefly that there are two general kinds of diagnosis: 
one in which the patient is present in person; the other 
in which the patient is represented by a specimen of 
blood or saliva, while the reactions are obtained from 
a perfectly sound young man who serves as proxy, so 
The specimen is first treated with a horseshoe 
to “wipe out extraneous electronic emissions 
persons other than the one repre- 
The specimen 
The latter 
with 


to speak, 
magnet 

due to handling by 
sented by the specimen,” 
is then placed in the Abrams “dynamizer.” 
consists of electric switches 


so we are told. 


piece of apparatus 
numerous switch-points, one bank of switches represent- 
ing the qualitative analysis or brand of ailment, and 
the other the quantitative analysis or degree of ailment. 
Electronic currents are caused to flow through the coils 
of the “dynamizer,” through an amplifying device, 
through the specimen, and through the healthy subject 

There are various methods of detecting the electronic 


the coils have to be figured out with a great deal of 
care. There are open stretches in the wiring arrange- 
ment, but again we are told that the circuit is an elec- 
tronic circuit and not an electric circuit with which we 
are more conversant. 

Indeed, there are many, many bizarre things about 
the Abrams method and its application. There are 
claims made for it which on their very face sound 
ridiculous—even the Abrams practitioners themselves 
admit with a smile that such claims are unbelievable 
until proved. One which struck us particularly so is 
that diagnosis can be conducted with nothing more than 
a scrap of paper on which the patient has simply drawn a 
line with a lead pencil! The electronic emanations of his 
body mingle with the graphite and remain on the paper! 

In our next issue we shall endeavor to make a formal 
report of an acid test of the Abrams diagnosis, under- 
taken in such a manner as to preclude all possibility 
of prior information or happy guessing. 


A Gas Mask for All Gases 
N a recent “Technical Paper, 300,” by S. H. Katz, 
I J. J. Bloomfield and A. C. Fieldner, of the Depart- 
ment of the Interior, there is described a “universal gas 
mask” which is considered to have the widest applica- 
tion of any gas mask thus far devised, and which fills 
every demand that may reasonably be made on a gas 
mask. The mask is the result of experimental work 
performed by the Bureau of Mines at its Pittsburgh, 
Pa., experiment station. 
The army gas mask as developed during 
the war gave protection against all the 





wanting for arguments in substantiation 
of their claims. They can cite case after 
of remarkable diagnosis and _ still 
Even the dreaded 
treated and 
the Abrams 


cause 
more remarkable cure. 
cancer has been successfully 
cured time after time by 
method, so we are assured, 

On the other hand. Dr. Abrams and his 
followers have by no means proved their 
to the full satisfaction of the medical 
world, so we are told by the skeptics. 
Time and again, it appears, Dr. Abrams 
has been afforded the opportunity of put- 
ting his method to a conclusive test, and 
Investigators who 


case 


he has failed to do so, 
into his 
made the most 
regards 


methods have as 
unfavorable 


the so- 


have looked 
often as not 
particularly as 


reports, 





HE SCIENTIFIC AMERICAN, fully cognizant of 

the vast public interest in the Electronic Reac- 
tions of Abrams method of diagnosis and treatment, 
has undertaken a thorough investigation of this 
highly controversial matter. 
to send in suggestions for tests, to give the names 
and addresses of Abrams clinics and practitioners, 
to relate their experiences with Abrams practition- 
ers, and to give the SCIENTIFIC AMERICAN the full or 
benefit of their knowledge of the subject.—THE 
EDITOR. 


It invites its readers 


poisonous gases, vapors and smokes en- 
countered on the field of battle. But 
when, after the war, army-type gas masks 
were advocated for use in metallurgical, 
chemical and other industries where nox- 
ious bases or fumes occur, the Bureau of 
Mines immediately pointed out that these 
masks give no protection against ammonia 
gas used in refrigerating plants, or against 
carbon monoxide, a constituent of blast- 
furnace gas, producer gas, water gas and 
coal Recently, special gas masks 
having canisters containing absorbents 
designed for protection against ammonia 
from carbon monoxide have been de- 
veloped, but these afford little or no pro- 
tection against To combine 
| efficiently in one canister the absorbents 
for all noxious gases is difficult because 


gas, 


other gases, 








the absorbents for certain gases are best 





called electronic apparatus of Abrams. | 

The method has been attacked in such 

popular periodicals as Ford's Dearborn 
Independent and Hearst's International Magazine. A 


vigorous campaign against Abrams has been conducted 
by the Journal of the ‘American Medical Association, 
which has been reporting the demonstrations and results 
of Abrams and his practitioners in a rather caustic 
tone. 

To offset the attacks of the skeptics we have the 
laudatory comments of prominent men and women, 
mostly writers and journalists—whose word means little 
in the realm of medicine, of course—as well as the 
campaign conducted by Pearson’s Magazine, which has 
sufficient faith in Dr. Abrams and his method to have 
gone to the trouble and expense of establishing an 
EK. R. A. clinic in Brooklyn, “This clinic has met with 
great and is daily attracting many patients 
from all over the country who are grateful for this 
opportunity to become acquainted with the greatest 
medical discovery of the age, the Electronic Reaction 
of Abrams,” so states Pearson's. 

And there you are, Both have now 
that unfortunate stage in a heated controversy where 
they ridicule each other, even abuse each other, and 
do not stick to cold facts and real proofs. The public 
is in a quandary and stands by, waiting for the final 


success 


sides reached 


outcome. 

At thts point the Screntrric AMERICAN, urged by the 
large volume of correspondence regarding the BH. R. A. 
which has been received during the past few months, 
has éntered the cont roversy not to take sides but to act 
as an independent investigator. It is our intention to 
listen to the arguments of the believers and the skeptics, 


review alleged cases of: cure as well as alleged cases 


of failure to cure, conduct a series of tests with the 
Abrams method of diagnosis and treatment, and under- 


reactions of the human body. The most common 
method, however, is by percussing the abdomen. Per- 
cussion is to some extent a lost art, and few physicians 
have the necessary skill to recognize the dull area, so we 
are assured by Abrams advocates. The usual manner of 
percussing is to pass the middle finger of left hand over 
the abdomen, but not in actual contact. The separation 
is as small as possible, generally one-eighth inch. All 
the while that finger is thumped with the middle finger 
of the right hand, which is provided with an ordinary 
celluloid thimble weighted with lead shot and wax so 
as to make an all but perfect contact with the end of 
the finger. Normally, percussion indicates a region of 
the abdomen where dullness begins. When certain 
“vibrations” are permitted to flow through the “dyna- 
mizer,” if present in the specimen, the region of dull- 
ness drops noticeably below normal. Then the quan- 
titative switches are brought into play and resistance 
is presumably added to the electronic circuit until the 
area of dullness has receded to normal. A reading is 
then taken in ohms. 

If the patient is present in person, the specimen is 
dispensed with and the patient reacts directly to the 
qualitative and quantitative adjustments of the “dyna- 
mizer,” which, truth to tell, is a considerably more 
logical procedure. 

The apparatus employed fails to convince a _ techni- 
cally inclined person. We have been privileged to take 
apart a typical electronic reactions machine for diag- 
nosis, and have found a poorly wired set of coils. 
Instead of being in the form of true coils, the fine wire, 
apparently German silver or some other kind of resis- 
tance wire, is compacted into shapeless masses. The 
arrangement is quite simple, but we are informed that 


when moist, whereas an absorbent or cata- 
lyst for carbon monoxide can be used only when per- 


fectly dry. Hence it becomes necessary to use dry 
absorbents for the other cases, and consequently to 
develop new absorbent for these gases which work 


satisfactorily in this condition. 

After an extended series of experiments by the Bureau 
of Mines the “universal” gas mask was developed. The 
eanister contains granular absorbents, consisting of acti- 
vated charcoal, for removing organic vapors; a filter 
of cotton wool for removing smokes, dusts and mists; 
caustic soda fused on pumice stone for removing acid 
gases; another cotton-wool filter; fused calcium chloride 
for extracting water vapor that inhibits action of the 
next absorbent; “hopcealite,” a mixture of oxides of 
manganese and copper with sometimes silver and cobalt 
that destroys carbon monoxide; and finally silica gel 
for absorbing ammonia. The complete mask and harness 
weigh about 814 pounds. 

Masks of the universal type are useful for emergency 
purposes around chemical plants or the like in which 
many different gases or vapors may be met. They are 
especially adapted to the work of city fire fighters, who 
encounter all kinds of poisonous gases. However, gas 
masks should not be used in mines for rescue and recov- 
ery purposes after explosions, because at such times the 
mine atmosphere is apt to lack oxygen. Self-contained 
oxygen breathing apparatus which carry supplies of com- 
pressed oxygen are needed for mine rescue work. When 
the atmosphere contains enough oxygen to support a 
lamp flame the universal or the fireman’s gas mask 
will give protection against the most gaseous hazards. 
Tests of the universal gas mask in actual service have 
totaled fourteen hours without signs of failure or 
serious loss of efficiency. 
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The Six-Meter International Cup Race 
LASS racing by small yachts of 20 to 30 feet water- 
G line length is becoming increasingly popular; a 
fact which is full of promise for the future of this, 
the noblest and purest of all great sports. Time was 
when yacht racing, and particularly international cup 
racing, was of necessity a rich man’s sport. In proof 
of this we have only to consider the great series of 
contests for the America’s cup, when the task of de- 
signing, building, tuning up, and racing a 90-foot sloop 
meant the expenditure of several hundred thousand 
dollars. Furthermore, the sailing of a 90-footer is 
mainly a professional’s job, with a highly paid captain 
at the wheel and a carefully selected crew, which in the 
case of one ship, the “Vigilant,” came to over half a 
hundred men. 

Contemporaneously with the development of the 
\merica cup yacht, there has been a growing apprecia- 
tion of the fact that just as much skill may be devel- 
oped, and competition may be every bit as keen, in the 
huilding of smaller craft that do not too seriously over- 
tax the purse of the average citizen; and when small 


SCIENTIFIC AMERICAN 






































231 


“Six-Meter yachts.” These fine little craft are designed 
according to a rule which absolutely shuts out any 
freak designing, and produces a normal boat of mod- 
erate sail spread, that is fast in any weather from the 
lightest wind to a breeze which calls for the tying in 
of reefs. 

Before passing to a consideration of the races of 
1923, we wish to give some facts which show how 
remarkable is the present revival of yachting, and to. 
point out what a great influence the internal combus- 
tion motor has exerted in popularizing the sport. Not 
only is the fleet of boats that are propelled entirely by 
internal combustion engines exceedingly large, but the 
sport has been greatly assisted by the practice of fur- 
nishing suiling yachts with motors of moderate power, 
to serve as auxiliaries in calm weather, and for service 
in entering and leaving harbor. Thus, Lloyds Register 
of American Yachts for this year shows that there are 
today no less than 520 yacht clubs in the United States, 
and that in all 3600 yachts are listed for 1923. Of 
these about SO per cent are either driven by engines 
alone, or carry engines as auxiliary power. The various 
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Top center: “Lea” (American), 28 points. 


boat racing began to take on an international flavor, 
with all the competitive instincts to which it appeals, 
yachting received the greatest impetus which has ever 
been given to it in all its long history. 

Furthermore, it now became possible to dispense very 
largely, if not altogether, with the services of paid pro- 
fessional skippers and seamen, and there has been bred 
among us, and indeed throughout the whole yachting 
world, a race of amateurs who can hold their own, 
both at the wheel or in the handling of the sails, with 
the best of the professional men. 


Left: “Coila III” (British), 39 points. 


Another influence which has been most potent in the 
promotion of yachting was the great war, with the sub- 


sequent high rate of wages demanded by the hired 
hand. This, coupled with the great first cost of a 


yacht, has rendered it practically imperative that the 
owner should depend upon himself and his yachting 
friends for the crew. 

Among the many cups, National and International, 
which are now being raced for year by year, none has 
attracted so much attention, or produced such excellent 
competition as that between what are known as the 


Right: “Reg” (British), 32 points. 


Lower: “Clytie” (American), 27 points 


Meets of the present year also have shown what a 


great hold the sport has taken upon the American 
people. Thus, nearly 750 vessels started in the Regatta 


during the recent Larchmont race week; and, judging 
from the number of new boats that are planned for 
next year, it is evident that the season of 1924 will 
make an even more remarkable showing. 

The first international contest for the cup offered 
for six-meter boats took place in British waters in 1921. 
The majority of the races were sailed under the condi- 

(Continued on page 295) 
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microscope with micrometer measuring 
inch, used for measuring identification 
marks, blood corpuscles, etc. 


Compound 
to 0.00001 


pri- 
the mor 


—sIREQUENTLY a homicide case rests 
marily upon the question: “Was 


tal bullet fired from the defendant's gun? 











For many years, in a large number of 

cases, conviction after conviction has oc- 

curred because the methods used to an 

swer this question, accepted by prosecuting attorneys, 

the court and the jury as sufficient and convincing, have 

been faulty The defendant's attorney has been pre- 

vented by lack of funds or lack of knowledge from 
adequately examining the possibilities of error 

There is a certain rigid scientific procedure which 


should be applied in all cases involving the question 
whether the mortal bullet passed through the defen- 
dant’s gun. All identifying marks must be observed 
and accurate measurement made that show the caliber 
of the gun and the bullet, the manufacture and the 
style of weapon through which the bullet was fired, 
bearing constantly in mind that these identifying marks 
cannot identify individual guns that fired fatal bullets. 


Serious errors have been made in years gone by, through 
indicate 


belief that identification marks that simply 
the caliber and the manufacture point actually to the 
particular gun of the defendant. 

One of the greatest mistakes in the past has been 
the assumption that a rust spot or corrosion, either in 
# groove or on a land, in the barrel and remote from 


the muzzle, would mark a bullet so that it would be 
recognized as a mark of identification on this particular 
The the bullet by pitting or cor- 


practically no value 


marking of 


barrel is of 


weapon, 


rosion within the 

in determining the gun that fired it. Hundreds of 
experiments have been made by firing bullets through 
new guns from the factory and the bullets have been 


found to be scored as much 
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By Norman G. Meade 


mined by proper and exact methods, but the next step 
is to measure all of the muzzle 
end from the right to the left around the barrel. It will 
be found that the grooves and the lands vary measur- 
ibly in width, unavoidable the 
manufacturing 

The first thing, therefore, is to determine 
the mortal bullet fired from the defendant’s 
and if the marks were made by the rifling at the muzzle 
of his gun. The around the muzzle of 
the gun showing the width of the lands and the grooves 
the marks on the bullet if it was 


them consecutively at 


due to inaccuracies in 
process. 

whether 
wis gun 
measurements 


vill corresp nd to 


fired from that gun. The final marking of the bullet 
comes from the muzzle of the gun and any marks or 
measurements in the center of the barrel or at the 


Near the base 
will be 
from 


breech are of no consequence in the test. 


of the bullet, which is last to leave the muzzle, 


found the markings corresponding to the gun 
which it was fired, and these have to be measured 
accurately also. Measurements of the gun and the bul- 
let are made microscopically, beginning from a certain 
point and following around the barre! at the end. A 
set of measurements of the bullet laid out to a large 
scale can be revolved on a similar set of measurements 
of the muzzle of the gun and if there is a variation 
of even one measurement, there is a suspicion that the 
bullet came from another gun, and if there is a varia- 
tion of two or three measurements, it is almost con- 
clusive evidence that the defendant's gun did not fire the 
mortal bullet. 

It often occurs that at the rim of the bore there is 
some accidental mark such as rust or a bruise which 


causes an elevation of the metal. These muzzle condi- 


tions leave certain marks or scratches on the bullet, 
and if the mortal bullet corresponds to these marks, 
and to the measurements of the test bullets, only then 
was it undoubtedly fired through the same gun. These 
are a few things to be observed and avoided, otherwise 
an innocent person might be unjustly convicted, due to 


lack of appreciation of scientific facts. 
about 


goes his ac- 


Just how a criminologist work of 
curately checking up the conditions surrounding a homi- 


cide case is well illustrated by the work of Albert H. 
Hamilton, the foremost microchemical examiner and 
criminologist in the country, who has figured as an 
expert in about one hundred and sixty murder cases 


in all parts of the country, as well as hundreds of civil 
Elmira, N. Y., 


cases few years ago 


For example, a 
seemed to 


had an epidemic of burglaries and the city 
be infested with porch climbers and keyhole artists, 
although there was an excellent police department. The 


und the chief of detectives broke in upon 
the of the latter, and were killed 
gun-fight. One had been 


A search of the neighborhood 


chief of police 
two suspects in room 
n the resulting officer shot 
once and the other twice. 
was made and a man found hiding in a cellar stairway. 
lis was fractured, and .68-caliber revolver 
contained two unexploded and 
Identified as one of the occupants of the murder room, 
he was subjected by the detective bureau to the third 
degree, which resulted in his giving his version of what 
transpired from the time the officers entered until his 
The prisoner told who carried the gun and 
did the shooting, which officer was shot first, the order 
of the shots and why the officers were unable to draw 
their own guns. This confession was of no value with- 


his 
three exploded 


leg 
shells. 


capture. 


out corroboration, and the detectives waited for Hamil 
ton’s report of his findings. 

In preparation for a microscopic deductive examina 
tion of the room, Hamilton supplied himself with a 
special microscope, measuring devices, chemicals, draft 


chemical blood reagents and rubber 


ing instruments, 
gloves. From immediately inside of the door, he made 
his first general survey of every blood spot wherever 


located upon floor, walls or furnislfings, and carefully 
calculated where each wound in the human body must 
be located to spatter the blood where found. He then 
reversed this preliminary process and traced the steps 
from where the bodies were first wounded to where the 
large spots showed that they finally rested. 

It was determined that the first shot was fired when 
the oflicers were just inside of the door, but so far 
there was nothing to show the order in which the shots 
which had been fired first. The three 
from the bodies of the slain officers 
at the autopsy were examined by Hamilton and found 
to be of three different makes. Examination of the 
rear of the cylinder of the mortal gun showed that the 
first and second cartridges exploded had contained the 


had been fired, or 


bullets removed 


bullets found in the chief of detectives, and the third 
and last bullet had entered the body of the chief of 
police. The first bullet wounded but did not kill the 


chief of detectives. The chief of police had on a derby 
hat, and his head was held down either by himself or 
the burghar who was not shooting. The fatal shot went 
through the top of his head into the brain and the 
officer fell, as shown by the large blood hemorrhage. In 
the pocket of the captured burglar there were a number 
of .38-caliber cartridges of two different makes which 
corresponded in age and appearance to those found in 
revolver. When Hamilton’s work was completed, 
his report was submitted to the detective department 
und showed a startling corroboration of the story of the 
ignorance. It 
that 


the 


prisoner, of which he had remained in 
had checked up events in the room so accurately 
the prisoner was sentenced to life imprisonment. 

Cases frequently occur where suspicion points to a 
person as guilty of murder where, in reality, the slain 
person was killed by a self-inflicted wound. Certain 
definite steps are taken to prove such conditions, and 
may be well illustrated by a suicide case a short time 


ago. 
In a small village in eastern New York, where the 
principal industry is the manufacture of cotton and 


woolen goods, there lived a young man and his wife, to 
whom we will give the name of Brown. Living with 
the young couple was an aged uncle of Mrs. Brown, 
He had no occupation, but 
had accumulated 


feeble and in poor health. 


through thrift in his earlier days 


some money, which was deposited in a local bank. Mr. 
und Mrs. Brown were employed in the mills. The uncle 
contributed a small sum at stated intervals toward his 


support and was cared for tenderly by the young people. 

One morning the uncle was reported as having been 
found shot by Brown; and Brown was reported by the 
neighbors as having acted suspiciously immediately be 
The bullet had entered the head, 
the revolver was found several 
feet from the victim’s right hand. Brown explained 
his “suspicious actions” by stating that when in the 
hall he heard a shot within the house which frightened 
out, but thought of the uncle and 
returned to find him dead. 
The body was turned over 


fore the discovery. 
leaving a black mark; 


him and he came 





as in the case of guns with 


rusty or pitted barrels. When 


five guns are selected, four 
of which are new and one 
old and rusted, and the fir- 
ing test is made, it is im- 
possible to distinguish be- 
tween bullets. 

Properly, the first ques- 


is whether the bullet is 








to an undertaker by the cor- 


oner with instructions that 
it should be carefully pre- 
served without washing or 
an application to any part 
of the body. Investigation 
of the financial condition of 
the young couple and the 


old man showed a plausible 








tion 
used in revolvers, pistols or motive for murder. 
rifles. It is then possible to ®—» Ih---=---- The coroner, the district 
determine the make of the > : ‘ attorney and the county de- 
gun, pistol or revolver as . tective had been long in the 
the case may be. The first service and all were experi- 
marks of identification -— A murdered man had defended himself with this knife. The suspect had scars on his thigh, indicating that a knife had —— in the handling of 
useful simply as a prelim- struck a glancing blow, entering the flesh and coming out again. The lengths of the scars and the spacing between them suicide and homicide cases. 
inary to the next problem. corresponded with the shape of the point of this particular knife, as indicated in the drawing of the scars, and further To them the defendant’s 
The exact width of a land demonstrated by the black marks showing these, superposed upon the knife alleged “consciousness of 
guilt” meant danger and pos- 


and a groove has been deter- 


Checking up a weapon against the scars that it produced 
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Left: 
through the Colt pistol, whose muzzle dimensions are shown at the right. 
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sible miscarriage of justice; for innocent people often 
behave in the same manner as guilty ones. They knew 
that it was possible for a person trained and skilled 

n the analysis of gun-shot wounds and weapons to 
examine the body, the weapon, the bullet and the con- 
ditions surrounding the death of the victim and deter- 
mine whether murder had been done or death was 
cuused by the victim’s own hand. 

Therefore, the body was subjected to a critical exam- 
ination by Hamilton, which was short, for he knew at 
once where to look and what to expect, no matter 

hether the victim committed suicide or was murdered. 
lle first examined the wound at the entrance and dis- 
covered small grains of black gun powder in the edge 
of the hole in the skin. The surface showing the powder 
smoke deposit was less than one inch in diameter. Was 
it suicide or murder? It known that in a case of 
suicide it is possible for a weapon to be found several 
from the hand of a victim who has fallen on the 
floor. The forefinger or trigger finger of the right hand 
was examined with the microscope and the naked eye, 


is 


feet 


nd the mystery was solved. 

There was a deposit upon the right side of the fore- 
finger extending about three-fourths of an inch back- 
ward and forward from the middle knuckle, made there 

t the instant the trigger was pulled. The thin open- 
ng between the rear of the revolver cylinder permitted 
the smoke from the discharged cartridge to escape and 
deposit on the finger. A of skin was removed 
from the finger and filed with the coroner, and as this 
vas certain evidence of suicide, it outweighed all state- 

ents of the neighbors as to the so-called consciousness 


section 


of guilt which to their minds were suspicious actions. 
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made by the man were declared to be identical with 
those that had been followed for so many miles. 

A casual inspection disclosed no injuries on the man’s 
body, and his clothing was clean and without evidence 
of blood stains except on the thick edge of the sole of 
the right shoe, where there was a dark red deposit 
about a quarter of an inch in diameter. It appeared to 
the sheriff to be a blood stain, and when the Mexican 
was asked to explain its presence replied that he had 
been riding a burro and he must have pricked the 
animal with the stirrups, accounting for the blood on 
the inside of the shoe which would have been next 
the animal. There was some plausibility to the story, 
but it was now possible to abandon the crude methods 
of the Indian scout, and bring modern science to bear 
upon the problem. A small portion of leather contain- 
ing the blood stain was cut carefully from the shoe 
and was taken from Arizona to Auburn, N. Y., where 
it was submitted to an examination by Hamilton, who 
made a chemical and microscopical re- 


to 


analysis and 
ported that the stain on the shoe had been made by 
human blood. 

At this point it will be necessary to digress from the 
thread of the story long enough to say that there is a 
simple chemical test for determining if a stain upon any 
object is blood, but to determine whether or not the 
blood is from a human being or from an animal is a 
more difficult problem. Blood composed of thin 
colorless liquid plasma, filled with red disks or ceils 
with one white globular cell to every three four 
hundred red ones. The blood is no more red than the 
water of a stream would be if it were filled with little 
red fishes. Suppose the fishes to be very small, as small 
as a grain of sand, and crowded close together through 
the whole depth of the stream. Under circum- 

stances the water would look quite 


IS 


such 





From these cases we turn to the far West to make 
comparison between primitive methods which were 
employed in a man hunt and the 
scientific methods introduced to es Cc 


blish the guilt of the hunted man. 
ir attention is directed to the sun- 
plains of Arizona, 
border, where 


elevated 
the Mexican 
dwelt, in an adobe hut, an old 
wealth, who 
very bad habit of keeping 
in tin cans about the 
Ultimately he was found 
and murdered, his head 
by a blow, and in the 
with his own 


ked 
near 
Te 
n of considerable 
d the 
s money 
emises 
robbed 
ished 
bargain 


nife, 


in 
his throat cut 








red, and this is the way in which 
blood looks red. 

The red disks or cells are so small 
that 3500, placed side by side, would 
measure only an inch, and it would 
taken sixteen thousand, laid flat- 
wise upon one another, to make a 
column of that height. Under the 
microscope the or corpuscles 
are found to be rounded at the edge 
and coneave on both sides, and have 
a tendency to collect in piles like 
rolls of coins. They are continually 
forming in the blood and con- 


cells 


as 








trail 
for 


enlisted to 
followed him 
complicated 


An Indian 
e murderer, and 
miles over a 
course. The first point of interest 
on the pursuit was a_ hut 
hich a fire had been built, as marked by smouldering 
Inside a piece of a man’s undershirt was found, 
with two blood on 
parently over the wearer's hips. 


was 


t} 


many 
before 
shes, 


it, at opposite sides, 
Raking over the ash 


ried, spots 


Rear view of the Elmira murder 
revolver cylinder, showing the order 
in which the cartridges were fired 


stantly dying. The size and shape 
vary in different animals, and those 
of animals vary from cells of human 
beings, and by means of a micro- 
scopical examination it is possible 
distinguish human blood from that of animals. 

After the blood examination, Hamilton said that if 
he could go to Arizona where all of the exhibits were 
kept, he could, by means of his methods of examina- 


to 


233 

















Note the five-point-star effect, showing that the revolver had 
five lands and grooves, and leading to expert identifi- 
cation of the make 
Smoke deposit from a 32-caliber revolver, black 
powder, muzzle one inch from the skin 


The portion of the undershirt which was buried was 


five 


next examined, and it was found that the blood had 
coagulated on the inner surface, showing that it had 
not come from the outside and soaked through. It was 


therefore evident that the blood came from the person 
who wore the shirt. It was also evident from the loca- 
tion of the stains that the blood had either come from 
the thighs or from the crotch where it might have 
stained the back and the front of the shirt. 

Next, the body of the defendant was stripped to the 
knees and examined thoroughly. Upon the upper and 
inner surface of the thigh near the body, Hamilton 
discovered two fresh appearing pink-colored scars about 
an eighth of an inch wide, and parallel to each other. 
rhe upper was one inch in length and the lower 
one, one and three-eighths inches long, both being nearly 
varallel with the ground as the man stood erect. They 
had the appearance of completely healed knife wounds 
caused by a knife thrust, where the knife had entered 
the lower wound and come out of the upper wound. It 
was evident that the two wounds had been made by a 
single knife thrust. The large bread knife found near 
the murdered man was examined next, and it was found 
that the entire blade had been more or smeared 
with blood from a human being. 

It was found that the taper of the knife blade was 


scar 


less 














e disclosed a few pants buttons, shirt buttons, and tion, determine if the accused man were guilty. In the — such that points on it could be found, at one of which 
even fragments of the shirt. The trail then led past meantime, the Mexican had been indicted for murder the blade was an inch and at the other an inch and 
blood-marked boulder, and finally into a half-breed and was awaiting trial, and Hamilton went to Arizona, three-eighths wide, and the distance between which 
lage and to the hut of a Mexican of good repute. as he desired to do, and made some important discev- was the same as that between the scars. That settled 
Here there was found a stranger, whom the woman of eries. The shoe from which the blood stain had been it. %n all probability the bread knife had been held in 
the house had taken in that morning and given food. removed was examined with a high-power microscope — the right hand of the murdered man as he lay back on 
She declared in her broken English that she did not when it was found that a small row of holes on the’ the bed and he had struck upward at the body of the 
know the man nor did she have any idea where he = shoe cap was nearly filled with fine ashes and it had murderer and the blade had entered the left leg. In 
me from. He was arrested as the murder suspect undoubtedly been used to stir the fire where the bloody such a position the knife thrust would have passed 
nd the sheriff walked him about for a short time to clothing had heen burned by the hut, discovered in the through the overalls and under the shirt of the mur- 
enuble Eagle Eye to study the footprints. The tracks earlier part of the man hunt. derer, and the effect upon his clothes and his skin 
would have been exactly 

_ that observed. 
| At the murderer's trial 
. the findings of Hamilton 
— were given tothe jury. The 
defendant on the stand 
| Secke HBAS claimed that the scars were 
Scale Iu as Disputed made by being gored by a 
| Mortal Bullet 2 Colt Pistol. vicious goat when he was 
‘\ a boy, but every juror, all 
ranchmen, knew that the 





harrow scars were made by 
some instrument similar to 
a bread knife. The convie- 
tion was secured on the 
showing of the bread knife 
and the sears. It was never 
known how much gold the 
Mexican secured, as several 
thousand dollars in gold 
coins were found buried in 








Cross-section of a murder bullet, magnified 25 diameters, 





with 


actual dimensions marked of the grooves and lands. 


The role of the microscope in establishing guilt and innocence 


Center: Microscope micrometer scale used in making delicate measurements. 
section of the disputed pistol, showing, by divergence from the marks on the bullet, that the latter could not have been fired from this weapon 


cans beneath an arbor ad- 
It was claimed that the bullet was fired joining the victim’s hut. 
Right: Cross- The murderer was sen- 
tenced to life imprison- 
ment. 
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Behind the Underwriters’ Label 


The Gruelling Tests Imposed by the Insurance Man Upon Materials and Appliances 


By A. G. Ingalls 














SHEN we read that a manufactured product 


has been “approved” by the Underwriters, 








what is the reaction that takes place in 
our mind? Obviously, the phrase has a 
favorable significance, else the manufac 
turers would not include it in the descrip 
tion of his product. If we ure the average human being, 
busy with troubles of our own, the chances ure that 
somewhere in a remote corner of our mind we may have 
a hazy idea that the phrase indicates that the object 
is fireproof. Maybe the manufacturer, when he got 


a sumple of his product to the Under- 


around to it, sent 
writers: and the latter, turning it over in their hands 
a moment and sizing it up, said it looked as if it 
wouldn't burn very easily and so wrote back that as 
far iis they were concerned he could use their label 
and approval if they wanted to 

But it isn’t done that way 

rhe way it is done, which is the gist of this story, 
is the best sort of proof that to have earned the right 
to bear the words, “Underwriters’ Laboratories In 


spected,” a product must have passed through an in 


quisition, figuratively and literally, of fire and water. 
When the Underwriters have finished testing an appli 
ance, or a new kind of roofing, or of flooring, or any 


have approved 


fire 


if they 
only involves a 
angle a 


and have approved it 
that if not 
ordinary 


thing else 


j it is. a safe bet low 
risk, but is from every good and de 
pendable piece of merchandise. 

Hlow the job Is ably 


told in : 
Chase Brearley, who begins at 


interestingly 
Harry 
tells 


they do go at und 
i work entitled, “A Symbol of Safety,” by 
the beginning and 
inspection us practiced 
the 
ISDS, 


work of now 
idea in 
was in 
Chicago, and 
for those days, unprecedented in size 
little estublished 


the whole 
out of an 
ago. It 


how 
man thirty 


the World's 
installation at the 
On a 


grew mind of one 


years the vear of 
air at 
fair was 


the electrical 


count of this and because there was 
data of the requisite quality of electrical equipment 
the fire insurance companies were worried about the 
possibility of a great fire starting at the exposition 
from inadequately insulated wires. At that time a 
young man named W. H. Merrill made the suggestion 
that an electrical testing laboratory be set up. So well 
did he “sell” his idea that he was given a small room 
and was indulged in the modest luxury of a helper, a 
clerk and S550 worth of equipment for the job. 
When the Chicago exposition job was done, Mr 


Merrill wus told to go right on doing the same work for 
doing it Today 
Laboratories, Inc., of 
irs 


Underwriters Iie is yet. he is 
president of the Underwriters’ 
but instead of the two helpers of thirty ye: 
And it is still growing. 

what things 


the 


Chicago, 
ago the work keeps 450 busy. 

When it telling 
the Underwriters’ Laboratories pass judgment on, it is 


just sort of 


comes to 


hard to include them under any single heading—unless 
one says, simply, “things.” And this would not be 
half as inaccurate as would be an effort to name 
them all within the space of this page. The Under- 
writers’ interest pertains to everything thag& enters 
into the construction of any building that is to carry 


fire insurance, and then extends to devices designed 














Turning a fire hose upon a metal window-casing just out of 
qualities, 2: Examining 
anti-glare properties. 3: Trying 
to determine whether it is suf- 
probability of its being 


he furnace, to test its fire-resistant 
sutomobile headlight 
motor-driven oil burner 
fool-proof to remove 


tampered with by the user 
Three widely different tests whose successful pas- 
sage means lower insurance rates to the user of the 
equipment in question 


for its 
mut a 


ficiently the 


to reduce insurance premiums of any sort whatever. 

The Underwriters want to know, and they make ex- 
haustive tests in order to find out just how many 
chances there are in a thousand of a structure taking 
fire from sparks on its patent roofing, or from lighted 
cigarettes in the office wastebasket. As a small in- 
stance, what is the fire risk in a particular make of 
electric curling iron? They don’t know; so they test 
t and find out. They do everything they can think of 
that could ever happen to red-hot wires surrounded by 


i possibly defective shell. Experience has taught them 
that no matter how foolproof an ajpliance is, no matter 


what instructions for its proper use come with it, some- 


one will manage to do the wrong thing and quite likely 
start a fire. Given daily use by thousands of people, 
no chance of starting a fire by some peculiar careless- 


Labora- 
and tested and 
every way, but 
might it start 


the Underwriters’ 
iron 


with in 


ness Is too remote. So at 
the electric curling 
ortured. It is “tampered” 


always having regard to one thing 


s tried 


ories 


how 

















Burglary insurance underwriters testing out an 

alarm, to find whether a cracksman could disconnect 

the gong without breaking the wires and turning in 
an alarm 





a fire? This is only one example of the many test» 
Necessarily, since all kinds of things are to be teste: 
the big Chicago laboratories include several kinds « 
work. There is a chemical laboratory; an electrica 
laboratory ; a mechanical and a hydraulic laboratory ; 
fire-testing laboratory; and several others. In all thes: 
laboratories there is an immense amount of testing apy: 
ratus, and it has to be added to continually becaus: 
there is no uniformity in the nature of the things to b 
tested. When a brand-new device reaches them 
one has to think up a new apparatus to test it with. 
Manifestly it is impossible to test every item of ever 


some 


manufactured product in the Chicago laboratories. Las 
year six hundred million labels were pasted on ay) 
proved products. The result is that much of the worl 
must be conducted outside. Wherever in the natio 
things are made the Underwriters’ men must go. Fo 
if only a sample of a given product is tested, wha! 
assurance is there that the output will be kept up t 
sample? To get around these difficulties the Under 


writers divide their work into three phases. There is 
the re-examination service, involving such products a- 
acetylene generators and electric welding 
which, because of their size an: 


fire-pumps 


machines—devices 


cost, are relatively less likely to be cheapened afte 
testing a sample and on which it is safe to make test 
only one or more times a year, Then there is the in 
spection service, which is somewhat more thorough 


to such articles as sprinkler equipments t 


upplying 
Lastly, there 


which it is impracticable to affix labels. 
is the label service which requires that one of the 
Underwriters’ 250 outside inspectors shall make fre 
quent visits to the factory, often by surprise, and fol 
lowing closely a rigid specification of requirement» 
issued by the Underwriters Laboratories decide whethe) 
a given lot of goods has been kept up to the standar: 
required for the release of the magic word “Inspected. 
There is no compulsion on any manufacturer to have 
his product inspected, but the service has come to have 
such a reputation for honesty and reliability that its 
approval is a highly valuable asset to him. This the 
Underwriters do not begrudge or envy, but it is reall) 
wn accidental by-product of their work. For the main 
tenance of their work proceeds from self-interest. 
Returning from the field to the Chicago laboratories 
wnd choosing for illustration something which is ob 
viously important from the point of view of inflam 
mability, roofing materials undergo three kinds of tests 
lirst, it is approached within ten inches from a _ plate 
of iron heated to 1100 degrees Fahrenheit and held there 
until flames break out. The time required gives a test 
on the fire-resisting qualities of the roofing with regard 
to the heat of radiation, alone. Next, a standard sized 
brand is let burn itself out while lying on the roofing 
This gives a test of the fire-resisting qualities with re 
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gard to brands flying from adjacent buildings. The 
third and severest test is the wind driven flame test 
which forms the subject of our current cover design 


A roaring mass of oil-flame driven by a 12-mile artificia 
wind attacks the surface of the roofing until it is ig 
nited. The time required for ignition and the rate o 
spread over the roofing are noted. 
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Automobile Race Track on Factory 
Roof 

TS EXPEDITE the testing of its auto- 

mobiles under actual road conditions 
ind at varying speeds, a well-known Ital- 
iun automobile company has constructed 
on its factory roof what is no doubt the 
first race track of its kind. As the auto- 
mobile leave the assembly shop, 
they are placed on an elevator and carried 
o the roof of the factory in which they 


chassis 


have been built, where, more than 100 
feet above the level of the ground, there 
s a test track 75 feet wide and nearly 


three-quarters mile around, on which the 


chassis can be run under the direct con- 
trol of the staff engineers. The track, 


formed of two straight stretches united 











- 12 miles per day;; the electric vehicle 20 
miles per day and the gasoline vehicle 30 
miles per day, which surely is sufficient 
advantage to justify their predominance. 


The Acid Test for the Eight-Wheel 
Truck 


OME interesting and unusual tests were 


J recently made with the eight-wheel 
motor truck recently perfected by Mr. R 
B. Fageol of San Francisco. One of the 


right rear wheels was run upon a block 
10144 inches high. Measurements were 
then made which showed that the trunion 


was only raised 414 inches, In another 
test one of the rear wheels was run upon 
a block 12% inches high. During this 





test the trunion was only raised 4'4 inches 





hy banked curves 20 feet high, permits 


of operating the cars at the highest pos- 
«ible speeds. 
The odd automobile testing track occu- 


pies the greater part of the reof of an immense rectan- 
cular factory building at Lingotto, a suburb of Turin. 
rhe works consist of two main parallel blocks, united 

their ends and measuring 1270 yards around. The 


space between the two main blocks of buildings is 
divided into four large courts by three transverse 
buildings, which afford ready communication between 


the five floors of the factory, by means of four electric 
elevators in each transverse building. In all, there are 
seventeen electric elevators in this huge plant. 

The roof test track is constructed of reinforced con- 
crete with a special kind of asphalt as top dressing. A 
thick concrete wall five feet high, on each 


General view 
center of the plant. Workshops for making adjustments, placed u 


banked curves, are reached by inner track 


During the past vear more than 184,000,000 shipments 
were handled and these shipments had to be handled 
at least once at point of origin and at least once at 
point of destination, in addition to handlings en route. 
The average weight per shipment was approximately 
82 pounds, producing a gross revenue of approximately 
$294,000,000, From the magnitude of the business it 
ean readily be seen that it is necessury to make a most 
eareful selection of vehicle equipment. 

In New York City the company requires 655 motor 
vehicles and approximately 900 horse-drawn. In Chi- 
cago they use in daily service about 648 horse-drawn 


of the factory-roof race track and one of the four courts in the 
nder highly 


or only three-eighths more than with the 
10%-ineh block, 

All of which is due to the unique spring 
construction. There are two sets of springs 
on each side which are connected. The trunion is free 
to rotate in a bearing which carried between the 
upper and lower springs on each side, and it was be 
cause of the flexibility of the axle construction that the 
trunion was raised only 444 inches when one of the four 
rear wheels was on the top of the 12%4-inch block. 

In another test the truck was run over railroad tracks 
without causing any jar or jolting of the passengers. 

This truck recently carried seven tons of cast iron 
from San Jose to San Francisco, a distance of 511% 
miles, in two hours and fifteen minutes, 


is 


Two men rode 
in the cab and they stated that the truck rode as eas) 
touring car, 

This truck cun carry nine tons and tow 


as a 





side of the two straightaway sections and 
on the inside of the curves, us well 
wall nearly ten feet high on the outside 
of the curves, ensures sufety for the 
Advantage is tuken of the ex- 
treme banking to install workshops in the 


us a 


arivers, 


available space below the track. These 
workshops are used by the test drivers 
to make the necessury adjustments on the 
chassis after the trial runs 


The straightaway stretches of the track 


are slightly cambered in order to allow 
water to run off into the gutters on the 
sides. As the hot-water heating pipes 


re carried on the ceiling of the shops im- 


ediately under the track, there is suf- 
ficient heat to melt snow as it falls, so 
hat the race track is available through- 


it the year. 
(‘hassis to be tested are brought up by 


electric elevators in the transverse build- 








ft 


a trailer or trailers carrying 11 tons, or 
a total of 20 tons, at a sustained 
of 35 miles an hour. It made six miles 
on a gallon of gasoline while carrying 
7% tons. 

InXxperts who have seen this eight-wheel 
truck in operation claim that it has many 
advantages over the four-wheel truck for 
rapid transportation of large loads of per 
ishable goods, such as fresh milk and ripe 
fruit. The extremely flexible axle hang- 
ing of both front and 
eliminates three-quarters of the road shock 
The milk not churned nor the fruit 
bruised. 

The small wheels with low spring sus- 
pension bring the weight close to the 
ground, yet allow ample road clearance. 
Rocker action of trunions keeps the wheels 
down in contact with the road, thus pro 


speed 


rear sets of wheels 


IS 








rs. After receiving their quota of gaso- 


ine and oil, as well as water for the Another 
rudiator, the engines are started and each 

issis sets out on the track for a pre- 

ninary run of ten or twelve laps. On returning, 
each driver reports in writing to his chief, who exam- 
nes the ¢hassis and then turns it over to other drivers 
for further tests, each driver reporting in turn. If 


iny defects appear, the chassis is returned to the fac- 
ory. Chassis which the tests satisfactorily are 
sent down to the body department or for delivery, as 


puss 


he case may be. After the bodies have been fitted, 
further tests have to be carried out on the track in 
order to ascertain once more that all the mechanical 


parts function correctly, and that the elec- 


view of factory-roof race track, showing a banked curve 20 


High speeds can be developed in safety on this track 


vehicles and 306 power vehicles, including 25 tractors 
with about 60 trailers. The total vehicle equipment 
throughout the United States and Canada consists of 


2636 gasoline vehicles; 1195 electric street trucks; 324 
electric industrial platform trucks and 100 semi-trail- 
about 8500 horse-drawn vehicles, which means a 
total of 12,755 units of which approximately 3344 per 
cent in numbers are motor vehicles with 50 per cent 
of the total capacity. Statistics show that in express 
service the horse-drawn vehicle averages approximately 


ers: 


viding sure steering and constant traction 
Skidding or overturning is impossible in 
any ordinary operation of this truck 
Kight wheels and small tires ensure posi 
tive steering of this car in spite of blow-outs or even 


feet high. 


the loss of a wheel. Hydraulic brakes on all eight 
wheels provide easy and sure control of 2 heavy. load. 
Speeds up to the legal limit can be muintained with 


safety, and when emergency demands that the limit be 
disregarded, the brakes and steering are such to 
justify any speed of which the vehicle is capable. 

The front and rear wheels are all alike, and the smail 
ordinary stock tires are inexpensive. The weight is 
evenly distributed and the load balanced so that the 
front wheels carry their proportionate 
load, instead of the load being concen- 


is 





trie lighting and starting system operates 
siutisfactorily. 
From morning until night the roof track 


represents a scene of bustling but well- 
ordered activity. At regular and fre- 
quent intervals the elevator doors are 


raised, a chassis is pushed out, and a few 
later it joins the group of all 
of vehicles from bare chassis to 
finished limousines milling round and 
round the speedway. Heavy trucks keep 
ow down. on the banked curves, while 
sport chassis spin around near the top. 


inutes 
nds 


Express Company Equipment 
TIVRANSPORTATION with an express 
l company must be reduced to a science. 
of equipment or 


No sentimental selection 


suess-work method of operation or slip- 
shod method of maintenance can be tol- 
erated. Edward E. La Schum of the 








trated on the rear axle. It follows, there- 
fore, that moderate tire pressures are 
sufficient. Elimination of slippage «and 
skidding save wear on driving tires. In 
ternal steering pivots permit the front 
wheels to run straight, thus avoiding wear 
of tires due to customary “toeing in.” 
Brake linings are durable on account of 
large brake area and even application. 
Fuel is not wasted in bouncing and rac- 
ing of the driving wheels over irregulari- 
ties of the road. 

I'reedom from twist and jar secure long 
life of frame and body of the truck. Mini- 
mized weight per wheel gains approval of 
highway supervisors. Pavements are saved 
from concentrated impact, and tires from 
overloading, by eight points contact 
with the road. Free steering, easy brak- 
ing and comfortable riding leave the driver 
untroubled to watch the vigilance, accord- 


of 








\inerican Railway Express Company gives 
some interesting facets regarding equip- 
ment used by our largest express company. 


Eight-wheel motor truck with one of its right rear wheels on a 10'4-inch block. 
The trunion was raised only 4% inches, due to the unique spring construction 


ing to the claims made by the designer 
of this novel truck. 
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Rebuilding a worn axle 


A 46-inch slab shear, welded for $833. New plate would cost $4500 


Repairing locomotive frame in place 


Electric Welder Vs. Riveter 


The Past Successes and Future Promises of Electric Welding 





MONG the many valuable services rendered 
l 
electric welding, which already holds an 


established position, and promises, as it 
breaks down old, established prejudices, 
to monopolize certain constructive and re- 














pair work for which it is peculiarly well fitted. Although 
the recognition of the value of electric welding is o 
comparatively recent date, it was successfully done by 
Elihu Thompson nearly half a century ago; and down 
through the years it was used in a more or less tenta 
tive way until the Baldwin Locomotive 


cylinders, valve chests, etc., 
vy electricity must be reckoned the art of these parts broken on the damaged ships. 
While the subject was under discussion, : 


New York Navy Yard for repairs. Here Captain E. 
Jessop, after conferring with an electric welding com- 
the broken cylinders be 
In this he was heartily supported 
Manager of the 
Bureau of Steam 


e 
l 


make the repairs where possible by 


our troops to Europe and bringing them back again. 

In a report on the matter, the engineers in charge 
of this particular work say that on the cylinders of 
the twenty vessels of German origin, not counting for 
a moment the turbine-driven “Vaterland,” there were 
no less than 118 major breaks. Had not are welding 
repairs would have entailed the 


been available, the 
renewal of some seventy cylinders. It should be noted, 
that in spite of the large scale of the damage, the work 
was done in place on the ship, the cylinders not being 
in any instance removed. After careful estimate b) 
the Navy Department it was established 
that the use of are welding had resulted 





Works and the Erie Railroad began to 
make systematic use of it on a large scale. 


) 


in the saving of twelve months’ time and 
of $20,000,000 in money. 








The Baldwin Company did not hesitate to 7 
apply it in boiler construction, and the 4 
A 


various locomotive builders and the rail- 
road shops of independent railroads in 
the United States have employed it, both 





SJ 


ae 


We have referred already to the neces 
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sity for heat control where the electri 





i 


PLATES AS PREPARED FOR WELDING 


are is used. The system used on thes 
ships, and most successfully used else- 
where today, is what is known as the con 








in boiler construction and repair work and es ————— 
in the repairing of broken cast-iron cyl- ry AX 4 i ¢ 


BUTT WELOLO 


inders. The Erie Railroad, in particular, 
for many years has secured excellent re- 
sults in using the short regulated are in 
the repair of its locomotive cylinders For 
locomotive work, one great advantage of 
electric welding is that a large number of 
repairs can be made without withdrawing 
the locomotive from service. 

The very gratifying success which 





WH A gee &, stant-potential, low-voltage system, which 
Vii fy 2 P 
a operates on a general voltage of thirty- 





THE SAME PLATES AFTER WELDING 














BUTT RIVETED 


A WELDED PIPE 


five. With this voltage it is possible t 
deliver and maintain a critical degree of 
heat at the weld, and to insure a proper 
fusing of the original and the added metal! 
The metal to be welded forms one termina 
of the circuit and the other terminal i 
a steel wire of a composition suited t 
the particular work. This electrode is 
brought into touch with the metal an 








are welding has achieved in locomotive 
building and repair work now bids fair 
to be duplicated in marine work. Here its 
efficiency was most dramatically demonstrated when 
the United States Government seized 
which were lying in our ports and determined to turn 
them into transports for carrying 


troops to the then 


is an old story, it is s 


facts may well be recapitulated 


When our entry into the war became evident to 
to the 


the German Government, they sent instructions 
officers of the German ships in our ports to so thor 
oughly disable the engines that it wou 
for us to make use of them 

vo years. In carrying 


Comparison of riveted and welded joints 


the German ships 
the United States *., and give clear evidence of 


ter of war in Europe. Although this 
1 memorandum of the injuries, written in German 


» pertinent that the outstanding 
the ships, ended with the signifi- 


ld be impossible 


for a period of from 


withdrawn until an are about one-eight 

of an inch is established between the 
electrode and the metal to be welded. The great heat 
fuses both the work and the electrode, and the meta 
from the latter is deposited on the metal. In prepar 
ing the abutting edges for welding, they are so shape 
as to provide a “V"-shaped depression, which, beginning 
at the bottom, is gradually filled up as successive layers 
of metal are deposited from the electrode. Referring 
to the work done in repairing the cast-iron cylinders 
on the German ships, Captain Jessop states that inves 
tigation of the structure of the weld shows only a very 
slight vein of hard cast iron at the line of the weld 
shot through with fingers of gray cast iron; while be 
hind this area there is visible no heat 





eighteen months tot 
out these orders, the German engineers 
were careful to destroy the engines in 
their most vital parts and to injure them 
in such a way that it would be necessary 
to make exact drawings, prepare patterns 
from these drawings and make new cast 
This would have necessitated the 


draftsmen 


ings 
gathering of a large force of 
and the placing of a burden of some very 
heavy work upon the builders of marine 
engines, although at the time draftsmen 
were seurce, and our shipbuilding yards 
and engineering shops were already very 
erowded with rush orders. The Germans 
of course were familiar with electric weld- 
ing, but they had not themselves ever 
done any satisfactory welding of cast 
iron; they evidently believed that we 
knew no more, if as much, of this matter 
as they themselves, It was stated, indeed 








" effect whatever. The metal thus deposited 
: in repairing the German ships was easil) 
workable with hammer, chisel, file or cut 
ting tool. Another very important fea 
ture is that, with the use of low voltage 
und absolute automatic current control 
there is a minimum of heat transmitted 
to the parts to be welded; this being lim 
ited to the heat necessary to bring the 
electrode and the face of the metal to 
be welded into a semi-plastie state, thus 
insuring a perfect physical union. 

Are welding is being successfully ap- 
plied not only in boiler construction, but 
in the building of large tanks for the 
storage of oil and in the construction of 
tug boats, barges and latterly in build 
ing small sea-going ships. In the above 
classes of work the electric welder is in 
direct competition with the riveter, and 
the accompanying line-drawing, compar 








by the Secretary of the Navy that, after 
a survey by representatives of the United Left: 
States Shipping Board, it was decided to Right: 


How the Germans drilled and then knocked out section of cylinder. 
Similar damage in a cylinder liner. Both welded and giving good service 


ing riveted joints with welded joints, en 
(Continued on page 295) 
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A Rudder that Turns Itself 
By Dr. Ernst Foerster 


J pranigeeecscrscerse sensation was caused in Euro- 
pean shipping circles when the new Flettner rudder 
was first adapted to the small sea-going cargo steamer 
“Frigido” of the Batavier Line. The idea of this rudder 
is to do away with power steering by steering engines 
entirely, using the turning effect of a small auxiliary 
rudder (“deflector”) installed in the back part of the 
rudderplate, to move the main rudder. The combined 
effects of the small rudder working at a long lever, and 
of the power of the current acting upon the whole sys- 
fem, give a turning movement on the main blade with 
the effect of a prompt and energetic steering action. 
rhe motion of the small rudder is controlled by means 
of a mechanical gear, composed of a pair of yokes and 
horizontal rods, transinitted vertically through the hol- 
low axis to the head of the main rudder post. In the 
case of the “Frigido” there is a drum connected with 
the top of this gear upon the rudder head, whence a 


steel rope axiometer gear passes to the wheel on the 
bridge. After this 200-ton vessel performed satisfac- 
tory service for 244 years it was decided to apply it to 


larger vessel, the “Odenwald,” of 5000 tons register. 
The operation of the rudder will be made clear by a 
study of the accompanying line drawing, which shows 
A vertical shaft, 


al 


the essential features of the device. 
operated by the steering 
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ship was placed in 
alterations; the 
ball bearings to 


hands of a wheelman, and the 
regular service without any material 
only change being the substitution of 
reduce friction. 

The Hamburg-American Line, as owners of the 
“Odenwald,” have combined this invention, on board 
this ship, with another one of no importance, 
called the “Anschiitz-Kreiselkompass-Selbststeurer.” 
Dr. Anschiitz’ well-known invention of the gyroscope 
compass has been developed by the same inventor to 
take the place of the wheelman. This result has been 
obtained by the following method: At the circumference 
of the compass are electric contact points, opposite to 
which a single contact point is fixed to the body of the 
gyroscope. In the lower part of the compass-house, an 
electric motor of about one-half horsepower is provided, 
which is connected by a Gall chain to the axis of the 
steering wheel. The motor is controlled by the above- 
mentioned system of contacts, depending on the turning 
motion of the ship. The otlicer of the watch fixes the 
course which the ship is to follow—the rest is auto- 
matically done and continually corrected by the gyro- 
scopic-electric device just described. The steering is 
more exact than that by an actual wheelman, and it 
has the advantage that it never gets tired. 

One marked advantage of this automatic steering is 
that the course is straighter than that achieved by hand 
steering, with which a more-or-less wavy wake results. 


less 
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as late as 1886. He says, in summarizing a discussion 
on the causes of earthquakes, “Although it would be 
un easy matter to discuss the relationships of earth- 
quakes and other phenomena, we must conclude that 
the primary cause of earthquakes is endogenous to our 
earth, and that exogenous phenomena, like the attrac- 
tions of the sun and moon and barometric fluctuations, 
play but a small part in the actual production of these 
phenomena, their greatest effect being to cause a slight 
preponderance in the number of earthquakes at par- 
ticular They may, therefore, sometimes be 
regarded as final causes. The majority of earthquakes 
are due to explosive efforts at voleanic foci. The greater 
number of these explosions take place beneath the sea, 
and are probably due to the admission of water through 
fissures to the heated rocks beneath. A smaller number 
of earthquakes originate at actual voleanoes. Some 
earthquakes are produced by the sudden fracture of 
rocky strata or the production of faults.” 

This voleanic theory is now generally abandoned as 
the chief or even as a very important cause of earth- 
quakes, though it is, of course, admitted in special cases. 

Earthquakes are now almost universally recognized 
as being of tectonic origin. This change in opinion has 
been brought about chiefly through the labors of M. de 
Montessus de Ballore and the lated Edward Suess. Both 
these authorities have demonstrated the intimate rela- 
tions between lines of crustal weakness and the distri- 
bution of earthquake foci. M. 
de Montessus de Ballore has 


seusons, 





wheel at P, is geared to a 
horizontal shaft, A. This, 
in turn, vertical shaft, 
I", which by means of bevel 
wheels at its lower end 
serves to operate a length of 
horizontal shaft, which ter- 
above the rudder 
post, /’, of the main rudder. 
The rudder post, IF’, is hol- 
low, as is also the main rud- 
der, A. The horizontal length 
of shaft above mentioned is 
geared, by means of bevel 
wheels, with a vertical length 
of shaft which down 
inside the main rudder post, 
earries at its lower 
end a yoke, C, which, by 
means of a pair of horizontal 
rods, is attached to another 
yoke at the head of the small 
pilot rudder, or deflector, B, 
located at the after end of 
the main rudder. It will be 
seen that by operating the 
steering wheel, P, the pilot 
rudder, B, may be caused to 
turn to port or starboard, at 
the will of the 
When the pilot 


to a 


minates 


passes 


where it 


steersman. 





rudder is 


attacked the problem on a 
grand scale, taking the world 





for his province. Suess has 














particularized and demon- 
strated the relation for such 
districts as the Murz Line, 
Calabria and other centers. 
The most striking demon- 
strations of the truth of the 
tectonic theory were afforded 





by the surface displacements 
along fault lines during the 
Mino-Owzari, the Assam and 
the California earthquakes. 
A great many other work- 
ers, among whom, perhaps, 
Omori and Davison are pre- 
eminent, have long since in- 
vestigated the relation of 
earthquake centers to fault 
planes and the tectonic ori- 
gin of earthquakes may now 
be regarded as being firmly 
established. — Abstract from 
article by L. A. Cotton in 
the Bulletin of the Seismo- 
logical Society, Nos. 2 and 8, 
Vol. 12. 














Proof of Einstein’s 
Theory from the Atom 








turned to port, let us say, : . } raat - 
the rush of water results This rudder is operated by the small pilot rudder B which is pivoted at the after edge of the main rudder HE light from the in- 
in a pressure to starboard, A. Pilot rudder is operated by steering wheel P, through shafting F’, F, C and yokes and link C C' terior of the atom, as 
which, acting on the long well as the light from the 

distant stars, gives evidence in support of the Einstein 


lever arm represented by the distance from the pilot 
rudder to the axis of the main rudder, exerts a power- 
ful pull to starboard and throws the main rudder to 
starboard. Similarly, if the steersman turns the pilot 
rudder to starboard, its action will pull the main rudder 
over to port. Furthermore, the turning moment will be 
proportional to the amount of deflection given to the 
pilot rudder, and the main rudder will assume the de- 
sired angle of helm. 


The “Odenwald’s” rudder, which was built by the 
Deutschen Werft with all the necessary gear, has 
about 140 square feet of surface. The deflector has 
about 12 square feet. Both are partially balanced, 
and both are fish-shaped in. their horizontal sections 
ind hollow. The turning gear of the deflector is in- 


dependent of the motion of the main rudder, the tatter 
being able to move freely in a complete circle like a 
weather cock. This always happens, when the ship 
is to go astern. Then the rush of water toward the 
propellers automatically turns the rudder through 180 
degrees, and it then acts as a bow rudder. The steer- 
ing principle then remains the same, the pilot and the 
under the influence 


main rudder acting very promptly 
if the propeller suction. The main rudder reverses 
itself under the influence of the astern turning pro- 


pellers before the ship herself has begun to go astern. 
The deflector gear leading from the rudder head to the 
wheel on the navigating bridge, in the case of “Oden- 
wald,” is a rigid one, with one-inch round steel rods 
‘arried in bearings on deck and provided with suitable 
rear wheels. This gear has worked satisfactorily on 
i 830-hours’ trial, when the vessel was steered by the 


Earthquakes 

ROM the very earliest times the attention of man 

has been arrested by earthquake phenomena, This 
is particularly the case in those countries which have 
been perturbed by disastrous shocks. The Chinese and 
Japanese records contain frequent references to the 
destructive effects of the larger shocks. The impor- 
tance attributed to such events may be well illustrated 
by reference to the chronology of the Jews. The great 
earthquake which occurred in the reign of Uzziah was 
used as a datum point to which subsequent events were 
long after referred. 

Such events could not come and go without arousing 
curiosity and speculation as to their origin. In un- 
civilized or semi-barbarous communities these specula- 
tions either attributed the cause of earthquakes to the 
movements of some subterranean monster or to super- 
Among more enlightened peoples a 
more rational attitude of mind prevailed. For example, 
Aristotle, Pliny and others held the view that the 
movements were due to imprisoned wind or vapors 
seeking to escape from beneath the earth—a view after 
all not far removed from the more modern theory of 
a volcanic origin for earthquakes, 

As the horizon of man became wider through 
graphical discovery the intimate relation between the 
distribution of voleanoes and earthquakes become ap- 
parent, and it was natural that earthquake phenomena 
should be attributed to volcanic energy. This has been 
the dominant view of the last century, and prevailed 
until its last decade. This may be seen from the view 
expressed by Milne, the father of modern seismology, 


natural agencies. 


g£eo- 


theory of relativity, according to Professor A. Sommer- 
feld of Munich. 

According to the modern view of the internal struc- 
ture of the atom there is a central nucleus of positive 
electricity around which revolve at high speed one or 
more negative electrons. These may move in circular 
or in elliptical orbits as do the planets around the sun. 
If the orbit is a circle the revolving electron moves at 
an even speed throughout its course. But if the orbit 
is an ellipse the electron must move faster when it is 
making the turn nearest to the central nucleus at the 
focus than when it is at the more distant end of the 
This difference in speed would make no dif- 
the mass of the electron according to the 
old Newton theory, for this assumed that mass was 
unalterable. But, according to the new Einstein theory, 
a particle moving at high speed is heavier than when 
moving slower, so that electron would vary in mass in 
different parts of its elliptical orbit and therefore the 
energy it gave off in the form of light would depend 
upon the shape as well as the major diameter of the 
orbit. 

There are only a limited number of such orbits that 
an electron can pursue, and in slipping from one of 
these to another a certain quantum of light is given off 
which may be recognized by its position in the spectrum. 
The light given off from the incandescent gases, hydro- 
gen and helium, as well as the X-ray spectrum of heavy 
metals like platinum, show that the corpuscles making 
up the atom obey Finstein’s law instead of Newton’s. 
Thus Einstein scores still another point. 


ellipse. 
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Psychic Adventures on the Continent 


Sittings with an Apport Medium in Berlin, and Interviews with Several Notables 


By J. Malcolm Bird 


Associate Editor, ScrenTIFIK 





AMERICAN, and Secretary to the Scientiric AMERICAN Psychic Investigation Committee 


F ONE were blocking out, independently, a paratus extraordinarily interesting, and Herr Grune- such a colossal sum, she would not sit in other than 
psychic tour of Europe, one would prob wald no less so. Then arrangements were made for a her own clothes and would not submit to more than 
ably devote more time to the Continent seance at the apartment of Frau Vollhard, and this was a perfunctory search. 
than to England. My expedition, however, held on the evening of March 20 With Dr. Schwab's introduction of science into the 
had primarily to do with British mediums, Frau Vollhard is entirely in the hands of Dr. F. seance room there came a surprising shift in the 
and only secondarily with items of psychic Schwab, a practicing physician who has been examining medium’s scope. When he first tried to get phot: 


























interest in France, Germany, ete Nevertheless, it was her mediumship for several years. Dr. Schwab had it graphic evidence of telekinesis, he found ectoplasm in 
iy intent te give as much time as possible to a swing all settled in his own mind that as the price of the the developed picture; and pursuing this lead, he got 
through the Continent; and I finally got aw from seance, I was to agree, sight unseen, to publish in the very many photographs and visible appearances of 
Lendon on the evening of March 13, immediately after ScIENTIFIC AMERICAN an article which he had written this much controverted substance. One would be fairiy 
my sitting with LTlope, described in our June issue. about his medium. My categorical refusal to do any- certain that the medium was not sufficiently well-read 
Beyond the knowledge that Paris was my first point of thing with this article beyond reading it and making a to know anything about ectoplasm, or sufficiently clever 
call, my schedule was left to form itself as I went along recommendation to the home office threatened to bring to counterfeit it. Her daughter is always present 
In Paris I had very interesting conver however, and with regard to her neithe: 
sutions with Dr. Geley, research officer in of these assurances would be valid. If 
harge at the Institut Meta; que In there is fraud, she oule > cert: Ss 
ernational noe Baca Richet eth ITH the present article, Mr. Bird concludes his accounts of his espll-teo = eee 
recently published book “Thirty Years of informal sittings with European mediums. He has had one more Not long hefore the date of my sittinc 
Psvehiec Research” will be reviewed in informal sitting in this country which will ultimately be described the medium had without apparent reason 
these columns at an early date. I need in our columns, and the prospects seem good that he will have further seances abandoned the production of ectoplasm 
say nothing here about these interviews of this character, in addition to the formal test sittings held before ow und returned to her original line. So | 
‘ince T arranged with Dr. Geley for sev Committee. In the meantime, there will shortly appear, under the title Was given reasonable assurance that | 
eral signed articles, In which he will tell “My Psychic Adventures,” a book in which he will describe, much more should have some apports, and made | 
- pase regis an a Se “< ¢ fully than he has had space to do in these columns, his impressions of and understand that nothing else was like! 
psychic research in France better than I ‘ ‘ , , ’ 1 to occur. 
sasiith aiasiiititins ie. omy ‘Mies ‘tenia ek cenit experiences with the mediums whom he has met informally.— THE Ebitor. oe aa 
shor c<amination as I was able to con oblong table. On one side Dr. Gradenw 
duet I saw Pr. Geley'’s laboratory and and on the other I, sat at the side of th 
his museum mad vos enormously i ressed bh the us to a deadlock; but we finally found a way out I table, around the corners from Frau Vollhard. Next t 
paraflin gloves obtained, allegedly as casts of the hands creed pay him a seance fee of ten dollars, and to me came Dr. Schwab and then the med'um’s daughter 
f materialized spirits, in the presence ¢ the Polis! ead the article. If I then found it worthy of trans on Dr. Gradenwitz’ side sat two gentlemen who wer 
nedium Kluski These casts have not been adequately I on and reproduction in our columns, I was so to present for the first time. One was a Herr Inspektor 
described in American: and ere it not that I have on recommend ind if it was thus used, the ten dollars and the other was apparently also the holder of soni 
iv desk at this moment a letter fr Gel innoun is to be deducted from our payment for it When official position. There was complete darkness sav 
ne the dispateh within erv few days of compre the article reached my hotel the next morning, I was when Dr. Schwab flashed his red terch to make an 
hensive article on them, accompanied by photographs igreeably surprised; it was by no means as hopeless observition of some sort 
I should pause longer over them here s I had feared. The accompanying photographs are There were no preliminaries. We simply sat down 
lefore and after leaving London I had been in com from it, and a good deal of the accompanying informa and waited, conversing. The medium was greatly re 
munication with Dr. Alfred Gradenwitz, the very valued tien about the medium I suppose we must forgive the lieved to learn that I was net a violent skeptic. and 


Berlin correspondent of the Sctentiric AMERICAN I 
had been anxious for him to go to Munich and meet me 
there, since at the moment the Bavarian capital seemed 
also the psychic center of Germany Iliness in his 
fumily made this impossible, however ind at his 
urgent recommendation I went to Berlin first, as his 
rudio message said, “on matters of psychic and edi- 
torial interest.” 

Dr. Gradenwitz had arranged for me first to see the 
Grunewald psychic laboratory, which he had already 
described in our issue of July, 1922. I found the ap 

















Frau Vollhard caught in the act of producing 
ectoplasm 


ddle-class German for getting excited in the presence 


of anvene who has access to the fountain of dollars 
Dr. Schwab first became acquainted with Frau Voll 

hard in the fall of 1920. Prior to her work with him, 

she sat only in the most restricted circle of her intimate 


At these sittings telekinetic phenomena 
Nothing 


acquaintances, 


numerous wis seen 
of ectoplasm or materializations. 


Telekinesis, the movement of objects without contact, 


occurred, with upports 


is fumiliar to my readers I have no doubt Apports 
perhaps are not. The idea is simple enough, and plaus 
ible enough. If a given force can move a vase of flowers 
across the room, it seems self-evident that, applied in 
vreater concentration and with greater power, it can 
move a mun across London, or a table across a con 
tinent. In its simplest terms, the apport is simply the 
bringing, into the seance room, of a material object that 
wus not there before The spiritists are very clear 
indeed that the object is not materialized out of noth 
ing. It is brought from somewhere else, and disappears 
from this other place just as it appears in the seance 


The identification of the phenomenon with tele 
until learn that an apport 
te occur in a sealed room. Then 
the problem of how the ex 
traneous object through the The 
finds this simple enough: it was dematerialized, filtered 
in through the molecular interstices, and reas 
sembled within the If the phenomenon really 
some such explanation as this must presumabl) 


root, 


kinesis immediate we 


SCCTIIS 


is just as likely as not 


there enters very pretty 


got walls believe! 
wus 
room. 
eccurs 
be accepted. 

To return to Frau Vollhard. Dr. Schwab, soon after 
his admission to her sittings, 
in the interests of science. better controls 
and better conditions for brought in ap 
paratus of various sorts, kept a permanent record of all 


set about to remodel them 
He up 


observation, 


set 


the seances, interested other scientists and got inde- 
pendent witnesses, carried out medical and anatomical 
tests upon the medium, ete., ete. Frau Volihard was 


sufficiently impressed by his plea of scientific expediency 
to have submitted to all this. But she has a limit 
yond which she will not go. In conversation about her 
tea table, the abstract proposition was advanced 
whether she would qualify for our formal investigation. 
Her interest when I translated $2500 into 
marks at 20,000 per dollar, the prevailing rate: but she 
was very certain that, even for the purpose of winning 


be- 


was acute 


I could manage 
She had apparently 


even more so when she discovered that 
to keep up with the conversation. 


had a mental picture of Dr. Gradenwitz and myself 
exchanging impressions in English, of which nobody) 
else present would understand a word 

We had been sitting for but a moment or two when 


she began making weird noises. She breathed rapidly 

shuddered and groaned, and occasionally cried 

loudly. The medical man who is present when a femal 

medium acts in this fashion usually notes a good des! 
(Continued on page 295) 
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Another characteristic view of a mass of 
ectoplasm 
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A Waterproof Motor for Lifeboats 
By H. C. Bywater 


\ JHAT is probably the most reliable marine motor 
of its type ever made is a six-cylinder model 
eveloping 90 horsepower at 800 revolutions per minute, 
hich was recently completed for the Royal National 
ifeboat Institution of London. No ordinary gas motor 
aunufactured at competitive prices is reliable enough 
wv the severe conditions of coastal lifeboat service, 
nd those built for the above-mentioned Institution have 
Iways been of special design throughout. The latest 
nd most powerful example embodies experience with 
iwotor lifeboats for the last 18 years. It is not a 
ommercial proposition, the cost being prohibitive for 
ny other purpose. In fact, expense has not been con- 
dered, every device making for reliability being em- 
oyed regardless of cost. 

\ good example of the care taken in the design to 
isure absolute freedom from breakdowns is the use of 
x keys, solid with the shaft, which fit into as many 
rooves for fixing every important wheel and lever to 
« spindle, loose keys and screws being considered to 
assess remote possibilities of failure. 

The watertightness of the motor with all its mechan- 
in seems almost to savor of a mania for reliability, 
wre especially as it is installed in a massive water- 
echt case. Yet this feature is considered desirable 
nd the motor would run if actually under water, 
indpipes being fitted to the carburetor air inlets to 
ike this possible. One might well sup- 
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later. An unusual although 
a not unknown feature, is 
the use of exhaust gas to 
heat the petrol vapor and 
air. 

The six cylinders have a 
bore and stroke of 51% and 
7 inches respectively. <A 
common water jacket is in 
one casting with the crank 
case and forms the main 
part of the motor. The 
valves and their gear are 
earried. in a detachable 
eylinder head, the valve 
spindles being worked direct 
by the cams, thus doing 














away with tappets rockers 
and push rods. This involves 
an overhead camshaft with 
a vertical timing shaft between it and the crankshaft. 


All the ignition gear is also contained in the eyvlinder 


head. A light aluminum cover screwed down upon a 
watertight joint encloses the mechanism. 

As a failure in the supply of cooling water to the 
evlinder jackets would mean the stoppage of the motor, 
the pumping and cooling arrangements have been most 
carefully devised to eliminate any possibility of failure. 
In the ordinary motor-boat installation the pump draws 
water from the sea and delivers it to the cylinder 


A 43-year-old logging locomotive, at work in the Redwood Forests of California 


A Veteran Locomotive 
N the files of the Bureau of Valuation of the Inter- 
state Conimerce Commission is an analysis of the 
life of over 8,000 locomotives employed on nine western 
railroads. It was made by Mr. F. H. Adams, Mechanical 
Valuation Assistant on the Atchison, Topeka and Santa 
Ke Railroad. From this tabulation we learn that the 
uverage life of these locomotives was 344%4 years. This 
is a tribute to the high quality of the materials and 
work put into American locomotives, and no doubt it 
will come as a surprise not olily to the 





ose that the risk of trouble from water 
uuld not be further guarded against, but 
is, by the provision of a drain well in 
which a centrifugal pump 
ins continuously so long as the engine 
therefore, anys 


e case, in 
working. If, leakage 
ould occur through damage to the case 
by no means impossible contingency), 
if the hinged flaps at the top should 
open and a sea drive in, the water 
ould be at once thrown out. 
Even dual ignition Was not considered 
liable enough, and separate high and : 
vy tension gear has fitted with 
wt is practically dual ignition to each, 
being either a dyn 
which is charged by 


been 


e source of surply 
no, or a battery 


e dynamo, As insulated cable of a 


gh enough standard could not be ob 
ined, so a special quality was made for 
Institution, of which the insulation 
emains effective if soaked in hot water 
oil; while the high tension arrange 
such that no moving contacts 





ents are 














veneral public, but to many of the railroad 
Officials themselves. 

So much has been said about the Ameri- 
ean policy of wholesale scrapping of 
machinery that is far from worn out, in 
order to replace it by an improved and 
more up-to-date plant, that we 
rather got into the way of believing that 


have 


from 12 to 15 years marks the average 
term of usefulness. The locomotive, be 
cause of the very 
it is put, was popularly 
ready for the scrap heap rather early in 


hard service to which 


supposed to be 


its career; the more so becuuse the rapid 


increase in size, the equally rapid im- 
provement in details, and the large annual 
output of new would 
to demand that annually a corresponding 


number of by no means old engines would 


locomotives seem 


be relegated to the serap heap. 

As a matter of fact, the older and less 
powerful engines, as they become unequal 
to the task of hauling the heavy trains, 
both in passenger and freight service, are 








» subject to high pressure. 

Naturally, very careful attention has 
en paid to the carburetors and the in- 
uction system, which in ordinary marine motors are 
e most fruitful sources of trouble next to the electric 
cnition gear. Two carburetors are fitted, one for each 
et of three cylinders, so that if one fails the motor will 
ill continue to run. Each has two throttles, one of 
hich is controlled by the governor and prevents the 
speed exceeding a predetermined maximum. The other 
hrottle functions in » way which will be explained 


Institution of London. 


Forty-five-foot motor lifeboat recently built for the Royal National Lifeboat 
Sixteen of these boats have been ordered to do good 


jackets, whence it is discharged overboard. For life- 
boats which sometimes bump over sandbanks this plan 
is not reliable. Experience has shown that sand is 
drawn in and deposited in the jackets. All lifeboat 
motor installations, therefore, are now fitted with 
closed circuits, in which the water is pumped round and 
round, being cooled in nests of tubes which are im- 
which the sea has free access. 
All the main moving parts in 
the engine are automatically 


mersed in wells to 











lubricated; some by forced 
feed, others by splash or 
drips; none is left to chance. 
The oil is circulated by a 
gear pump. The engine is 
installed in the lifeboat in 
a copper-lined wood case, 
the upper part of which is 
of steel plate and has hinged 
flaps which are screwed 
down upon rubber joints. 
All the controls and the 
connections to gages are 
brought to the outside of the 
ease through watertight fit- 
tings. 

This lifeboat motor is very 
easy to control, as after it 
has been started all maneu- 
vers are carried out by the 
turning of one handwheel. 
The latter primarily controls 
the reverse gear, but its 
spindle is connected inside 
the engine case with the 
throttles above the carbure- 








Absolutely enclosed and watertight engine, built, regardless of cost, for the tors as 


lifeboat shown above 


already mentioned 
above. 


relegated to lighter service and continue 
work on the less important 

branches and on the feeder lines of our 
great railroad systems. This is as it should be, for if a 
locomotive receives the benefit of careful maintenance, 
und is sent regularly to the shops for a thorough over- 
haul, there is no reason why its life should not be ex- 
tended, if it were desirable, to cover the half century. 

We present as a striking instance of prolonged work- 
ing service, an illustration of a little Baldwin locomo- 
tive, which was the first one to operate in the redwood 
forests of California. It was completed and sent to San 
I’rancisco in 1880. As will be seen, it is a four-wheel 
tank locomotive, with spark-arrester smoke stack, built 
to the standard gage of 4 feet 814 inches. The cylin- 
ders are 12 by 16 inches: the driving wheels are 34 
inches in diameter, and the weight when the engine was 
equipped with fuel and water is about 38,000 tons. It 
will be seen that the tank, which is of the saddle type, 
is carried above the boiler, and the fuel in a box at the 
rear end of the foot-plate. We are told that the specifi- 
eation called for fuel that was to be “wood of poor 
quality.” 

When it reached San Francisco, the “Sequoia” was 
dismantled and shipped by a sailing schooner to Trini- 
dad, Humboldt Company, California. The harbor was 
an open roadstead, and the different parts of the loco- 
motive had to be landed by means of a logging derrick. 
The little engine was a source of great wonderment to 
the Klamath Indians, who were constantly begging for 
rides. Hence, the little “Sequoia” would not infre- 
quently come puffing through the woods with Indians 
perched on the front bumper, on the top of the cab, or 
wherever they could hold on. 

It is related that when Dr. Edward H. Williams of 
the Baldwin firm was on one of his business trips to 
Russia, he took with him a print of the photograph 
from which our illustration is made, and, when it was 
shown to the Russians, they found it difficult to believe 
that logs of the huge size hauled by this little train 
were obtainable. 
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Smashing Dishes 1 


Why Uncle Sam Breaks 6.000 


2,000 Pieces of China | 


By George 


HE CRASH and clatter of broken crockery 





ia 1 and glassware resound nowadays in one 
io of the national ceramic laboratories at 

ae ed %, Washington, where Uncle Sam is testing 
a _ out all kinds of glass and chinaware for 
be ae lurability and service. A huge testing 
machine that is capacitated to develop a pressure as 
great as 100,000 pounds is used as one of the agencies 
of glass destruction. This mammoth apparatus is em- 


ployed to try out concentrations of force at different 
by its use accurate data 


strength of vari- 


points in the gh 


ure obtained relative to the aggregate 


SS specimens, 


ous kinds of glass for different purposes—information 
that previously has not been available. 

All kinds of building glass, ch as window glas re 
being surveyed. A curious water pressure system is 
used to simulate the wind pressure which the western 
zephyrs often exert against the window panes. This 
experimental setup also permits of securing data of 


great value to architects who sometimes have to plan 
and 
glass, that are 
The novel 

frumework which is so devised that a sheet of window 


design aquariums Und other structures made of 


exposed to extremes of water pressure. 


contrivance consists of a watertight metal 


glass, tlat side up and 43 by 46 inches in size, can be 
inserted between its top and bottom surfaces. There 
are special rubber guard rails that fit snugly against 
ihe edges of the glass and prevent any water from 


leaking away. 

After the specimen of glass is in place, a small space 
about one-quarter of an inch in thickness is left directly 
above the glass. It terminates in a central glass tube 
which widens out into a funnel about 
the surface of the framework. A rubber hose from an 
a water supply which 


24 inches above 


adjoining water faucet provides 
ean trickle Into the tube and fill the space above the 
The water is allowed to run until its pressure is 

A pane of glass 
three-sixteenths inch thick and 43 by 46 inches in sur- 
face dimension will break to pieces when the water in 
The glass will 


glass. 


sufficient to break the sample of glass. 


the tube attains a height of 14 inches, 
deflect one-half an inch before it breaks, so the Govern- 
ment have shown. A special 
used to register the amount of deflection in each of the 
The action of the water and the pressure 


tests recording gage is 
experiments. 
it exerts as the glass breaks, say when the water attains 
a height of 14 inches in the central tube, are the same 
as though the glass surface was covered with a solid 
sheet of water 14 inches high. 

More than 5000 samples of plate and window glass— 
have 
These 





special strips two inches wide and 16 inches long 
been crashed two other devices. 

devices are used in measuring the transverse and lateral 
The first outfit is so 


to pieces on 


strengths of the glass specimens. 
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Samples 








More than one thousand valuable plates have been 
shattered in the crockery strength test 
laid flat side 


the glass supported 


that the glass is 
with the two ends of 
und a saddle attached to a scale bar suspended over 
the unsupported center of the specimen. A shot bucket 
is attached to the free end of the scale bar and so ad- 
justed that when the trigger is tripped, shot from an 
udjoining shot tower will stream into the bucket. The 
pour into the bucket, in until the 
weight on the seale bar is sufficient to break the glass. 
the shot bueket falls 
automatically flow of 
shot in the container is weighed, and 


arranged sample of 


uppermost, 


shot each instance, 
The instant that the glass breaks, 
on a lever and 
The amount of 
this weight is the index to the transverse strength of 


stops the shot. 


the glass sample, 

The arrangement of the other apparatus is such that 
the strip of test glass is laid against a weight flat side 
up. A metal ball attached to a pendulum arm is drawn 
certain distance and then released and allowed 
The process is repeated 


back ¢ 
to catapult 
until the glass breaks. 
stalled along the path of the pendulum so that the are 


against the glass. 
There is a graduated scale in- 
through which it swings can be measured each time the 
ball descends. The lateral strength of the glass speci- 
mens is ascertained in this way. The ball-and-pendulum 
scheme of destruction is also used in testing the dura- 
bility of plates, cups and tumblers. In each case the 
piece of glassware or china is held against a heavy 
iron weight, the pendulum ball is drawn back and then 
dropped so that it smashes against the article of crock- 
ery. The test is continued in each case until the dish 
or glass into The cups and 
glasses are always held against the weight in such a 
position that their bottoms are exposed to the blows 


smashes smithereens, 


of the swinging ball. 

In testing the ability of different kinds of glassware 
and china to withstand regular and routine steriliza- 
tion, the individual pieces are exposed for five succes- 
sive periods in boiling water, and thereafter they are 
completely immersed in a closed vessel having a small 
steam vent, so as to be boiled continuously for six hours. 
In this novel are obtained which indicate 
how the different will stand up in restaurant 
and hotel service where mechanical dish-washing ma- 


data 
dishes 


way 
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= Solve Their Secrets 
of Plate and Window Glass and More than 
in Novel Tests 

H. Dacy 


chines are used. Study is also being made of the cob 
webs of cracks which sometimes develop in china of 
inferior manufacture after it has been in use for a little 
while. The laboratory tests which have been made up 
to this writing indicate conclusively that made-in-Amer 
ica china and glassware are superior to the imported 
dishes and tumblers which heretofore have been pur 
chased from French and German manufacturers in 
rather large quantities. 

Dish breakage expenses are always heavy at leading 
hotels in this and other countries. A prominent Chicago 
hostelry that it more than $35,000 an 
nually to replace the dishes that are broken. Other 
hotels estimate an annual least 20 per cent 
of the original cost of their total supplies of china and 
glassware. ‘The fact that dish such an 
important factor in the leak-and-loss items of the aver 
age hotel explains the great interest and the cooperative 
assistance of the American Hotel Association which is 
aiding Uncle Sam in every possible way in his inves 
tigations. In fact, at present eight of the leading hotels 
of the United States and Canada are running servic« 
tests of French, German and American china. If these 
actual weur-and-tear experiments duplicate the results 
of the Federal laboratory tests, the swan song of im 
ported china for hotel uses in this country is about to 
be sung. There is every evidence that the findings of 
the practical hotelkeepers will coincide with those of 
the Government scientists, that there is no crockery or 
glassware in the entire world the equal of that which 
is now made in the United States. 


reports costs 


loss of at 


breakage is 


Stucco Investigation 

YOR several years past, the Bureau of Standards has 
I been studying stuccos, and many of its findings have 
been embodied in a “Recommended Practice for Port 
land Cement Stucco” which was formally adopted re 
cently by the American Concrete Institute as one of its 
The practice covers the application of stucco 
base is probably 


standards. 
to all bases, and although a masonry 
capable of giving the most dependable 
recognized that there has been and probably will be for 
larger use of stucco on frame 


results, it is 


many years to come a 
houses than on masonry structures. 

The application of stucco to frame houses involves 
greater uncertuinties in results than on masonry bases, 
and in order to solve some of these problems the Bureau 
proposes to carry out, in cooperation with some of the 
interested trade associations, a study involving about 
30 test panels on the stucco test building. Considerable 
interest has been shown in this work, and a conference 
will probably be held in the near future. If the full 
cooperation of the interests involved is secured, it is 
planned to start work early in the fall. 




















Left: Large panes of window glass, 43 by 


before the glass specimen breaks, is the index of its transverse 


i6 inches, are tested on this apparatus in which water pressure is used to simulate wind pressure. 
Powerful testing machine, capable of exerting a pressure of 100,000 pounds if necessary, is used in determining the 


strength. Right: 


strength of the strongest of glass 


Center: The amount of shot, deposited in the bucket 


Various ways in which the Bureau of Standards smashes glass to learn its strength 
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A Novel Use for Sugar-Cane Waste 

YINCE the beginning of the sugar industry it has 
Ss been the custom to use the waste products in a 
manner which is far from advantageous. Each year the 
sugar world produces un enormous tonnage of residual 
molasses, and an enormous volume of refuse shredded 
cane, Neither is of any value as a source of sugar; 
yet the financial success of sugar raising hinges largely 
upon their economical utilization in some way. 

It has been customary to burn the bagasse, or refuse 


cane (also known as me- 
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up to two years. The material is said to be proof 
against atmospheric oxidation and not affected by damp 
salt. There is no need for glass linings in salt cellars 
mude of this material. 

As supplied to the manufacturing trade, the metal 
is ductile and can be stamped, spun, raised, forged or 
drawn. The maintenance of its color and brilliancy 
over long periods depends upon the proper conditions 
of working ard involves some slight variations from 


ordinary methods. The new material is particularly 
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corrections are to be made its unyielding attitude may 
be considered a disadvantage. 

Charts, maps and various photographic productions of 
the Federal Government are frequently subject to 
changes even after they have been engraved. 
eorrections heretofore have been made by a cumber- 
som and time-consuming method involving the scraping 
of the electrotype and leveling it with a hammer on an 
unvil designed for the purpose. The division of charts 
of the Coast and Geodetic Survey, United States Depart 
ment of sought 
to devise a more ready way 


These 


Commerce, 





gusse), sometimes as fuel 
and sometimes merely in 
huge eusiest 
meuns of disposal. It will 
burn—und that is about all 
that can be said for it. It 
has a moisture content of 
over 45 per cent, and this 
largely evaporated 
in the flames before combus- 
tion cun proceed effectively. 


piles, as the 


must be 


Moreover, when used as ac 
tual fuel, it much 
in the boiler tubes and 


cuuses 
scale 
forms many clinkers, in ad 
dition to the excessive losses 
of heat. 

The molasses, on the other 
hand, can be converted into 
1 rather high-grade fuel; 








making corrections on 
copper. Assistance of the 
Bureau of Standards 
enlisted, and the director of 
this Government agency as- 
signed W. B. Bailey, 
ist, to study the 

His efforts, coupled with the 
aid of the engraving and 
electrotype sections of the 
and Geodetic Survey, 
have been fruitful of results. 
Apparatus is now being built 
for correcting electrotypes in 
accordance with this dis 
covery. 

Kk. Lester Jones, 
of the Coast and 
Survey, describes this 
method of correcting en- 


° of 


was 


a chem 


problem. 


Coust 


director 


Geodetic 








ind the ash from its burning 
is the finest sort of fertilizer 
application to 
If it 
of the bagasse, the latter would be 
a large hope of the find- 


possible for 
the sugar fields. were 
burned, instead 
ivailable for other uses, with 
ing of these. 

Hawaiian planters are finding at least one use for the 
vaste fiber which is extremely interesting. Obviously, 
some sort of paper can be made of it, as of all plant 
fiber. This is done, and the resulting product, “mulch 
paper,” is used in the fields, being laid in strips over 
the rows of young cane. As the cane grows, its tips 
penetrate the paper, and the sugar crop suffers no slow- 
ng up or diminution through the paper's presence. But 
the weeds that infest the sugar field have not the sharp- 
ness or stiffness to penetrate the paper, and they are 
completely eliminated, so far as the portions of the field 
close to the sugar plants are concerned. 

A large plantation thus prepared for the 


presents a striking sight, as 


growing 


Sugar field with mulch paper strips, 


weeds fail to do so 

recommended for spoons and forks, especially fancy 
patterns in which, when made of the ordinary silver- 
alloy, the presence of “fire” much 

When melted under proper conditions Silanca 
castings, sound and free 
metal being more 
silver. 


copper gives sO 
trouble. 
is suid to make satisfactory 
from pin holes, the details of the 
exuctly reproduced than with ordinary 

The inventors have been hampered in their work by the 
necessity of producing an alloy which is entitled to carry 
the official hall mark denoting standard quality. The 
minimum proportion of silver to qualify for this mark is 
9214 per cent, so that all the work has had to be con- 
centrated upon the slight margin of 7144 per cent of 
alloying medium. “Silanea” cannot be used as anodes 
in the electroplating bath. The cost at present is about 
10 per cent higher than that of standard silver, but 


showing how the cane pierces the paper, and how completely the 


craved somewhat in 
detail. 
follows: 
“These experiments led to the adoption of an interest- 
ing, and it is believed novel, adaptation of the galvano- 
plastic method of electrotyping, by means of which it is 
possible to remove quickly small or large areas from the 
surface of the plate to the depth of the engraved work, 
thus clearing the metal for subsequent reengraving. 
“An inserted in the nozzle of a 
through which a solution of copper sulfate is thrown 
under pressure against the plate on the area where the 
correction is to be made. An electric circuit 
generating source is formed between the plate and the 
electrode in the nozzle, through the stream of solution 
impinging on the plate. A current pressure of from 12 to 
15 volts has been found satisfactory. This voltage is far in 
excess of pressure ordinarily used in depositing copper, 
and the action is very rapid. 


positive electrode, copper is 


plates 
His statement is as 


electrode is hose 


from a 


By making the plate the 





sur photograph indicates. 


The fact that the bagasse 
in be thus utilized, with 
very large benefit to the 


crop, will doubtless lead to 


the experimentation neces 


to effect a substitution 


Surry 
of the molasses for the waste 
fiber as fuel, thereby com- 
pleting the eycle of twen 


tieth - century sugar - planta- 


tion economy. 


A New Silver Which 
Does Not Stain 
NEW stain-resisting sil- 
i ver has been introduced 
recently in Great Britain 
and, according to a British 
trade paper, it has alarmed 
many retail jewelers. They 
seem to fear that the demand 
for the new metal may ren- 
der their stocks of silver- 
wure less salable. 

The name of the new sil 
ver is “Silanea.” It is the 
result of experiments to dis 
cover a method of making 
silverware which cannot tar 








removed from it te any 
desired depth. The adjoining 
portions of the plate, which 
it is not 
or alter, are not affected 
since they are filled with ink 


desired to eorrect 


or any nonconducting sub- 
stance. 
“By this erasing method 


a depression us deep as the 
engraved lines is made. By 
the use of a hammer on the 
back of the 
pressed area may be leveled 
with the surface and, after 
polishing, the plate is ready 
for the application of new 
work, which ordinarily will 
be engraved upon the clean 
metal by hand. 

“Although the solution 
after striking the plate flows 
over it, the only point af- 
fected is that against which 
the stream is directed. Small 
areas of the surface are 
quickly removed as the en- 
graved lines are not cut 
deeply. 

“The removal of about 
one-twenty-fifth of the thick- 


plate the de- 








nish in ordinary use. The 
new material is said to be 
a brand of sterling silver 
which is described as an 
original and complex alloy. While not absolutely stain- 
less, Silanea resists tarnish to a remarkable extent and 
is said to show no fire marks at any stage of making 
up. The new alloy is pointed to as probably a relief 
for the household staff from the periodical cleaning of 
the domestic silver. To maintain its brilliance, the only 
attention required is an occasional rubbing with a clean 
chamois leather or a soft cloth. Specimens so treated 
are reported to have a finish almost equal to new silver, 
which have undergone no other treatment over periods 


The extraordinary banded appearance of a freshly planted sugar field, with mulch paper strips laid 


to keep down the weeds 


strong hopes are entertained that this figure will be 
lowered as experience in handling the alloy is gained. 


Correcting Engraved Plates by Novel Method 
NGRAVERS and printers—and their number is 

_4 legion—throughout the United States will be inter- 
ested in a new and improved method of correcting en- 
graved plates, or “cuts,” as they are popularly known. 
The permanency of the impression contained on the 
electrotype is one of its strong virtues, and yet when 


ness of the plate usually 
erases all work likely to need 
correction, After this depres- 
sion is transferred to the back of the plate by. bump- 
ing up, it may, if desired, be filled in on the back by 
using the same process with the direction of the current 
reversed,” 

As indicated above, the electrolytic action is rapid. 
An area about two inches square can be removed from 
a plate to the depth of the engraving in six minutes. 
This is beyond all comparison faster than any method 
heretofore used, the diflicultvy always having been in 
the erasure, rather than in the reengraving 
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Why Armored Suits Fail 


Some 


By Captain Edward C. Crossman, U. S. A. 


Facts Worth Knowing Regarding the Perforating Proclivities of Armor-Piercing Bullets 


to get through. Always the 














hole made by these high 
velocity bullets is much 


larger than the bullet itself, 
und it does not seem to mat- 
ter in penetration whether 
the bullet is “seft nose” with 
the lead exposed at the 
point, or is full-jacketed 
with copper-nickel or copper. 
I have seen a bullet of .28- 
inch caliber punch a_ hole 
through half-inch steel, and 
the diameter of the hole was 
three-fourths inch instead of 








—mumen i ky once in 
while or even 
more Trequent 
ly there bobs 
up a hopeful 
ee gentleman who 
haus discovered that certain 
f s f alloved and | 
treated steel will ste “ 
bullets Having bobbed up 
he makes known his purpose 
which s ft try to sel the 
icle i to the pol t or to 
Army or other organization 
of whicl the members are 
likely to serve as targe 
for gunfire 
Like altogether too many 
inventors, the armor suit 
ventleiwen are little informed as to the ramifications 
of the problem they think they have solved, and they 
do not realize that others have likewise invented armor 
suits which failed 
The Ordnance Department of our Army used to have 
i special oflicer detailed just to “shoo away” the in 
ventors of armor suits or armor shields for our soldiers 


during the war 


The little joker attaching to the armor personal pro 
tection lay in the fact that like armored ships and big 
guns, neither side stayed ahead very long Another 


one was that steel undershirts, while reassuring, ure 
somewhat stiff and heavy, not to mention the minor 
n the war could drill holes 


putting a different 


feature that the other side 
in the best one ever made by merel 
type of cartridge into a plain infantry rifle. 

The armor-piercing infantry rifle bullet wasn’t one 
jump behind the various light forms of armor developed 
in fixed trench warfare, not to mention the armored 
tanks and other protection in fighting airplanes. 

The United Srates had an armor-piercing bullet be- 
fore the Great War. and I shot it for trial before Ger 
many commenced to defend the Fatherland in northern 
France. 

Early it was evident that a sheet of special heat- 
treated steel, one-eighth inch or less, would stop an 
ordinary jacketed bullet; but alas, it would not even 
discourage the armor-piercer. So armor for modern 
soldiers boiled down to the form used on tanks, to 
the massive and unwieldy German trench helmet cover- 
ing face, head and neck, to the shrapnel helmet, and 
to the special heavy shields used for snipers. 

The armor-piercing bullet is practically the same as 
used by all armies. It consists of a miniature bullet, 
about .22-inch caliber for a .30-caliber bullet, a_ trifle 
shorter than the bullet in which it is going to be used, 
and harder and teugher than any likely 
familiar to the ordinary man. It will weigh, in the 
30-caliber, from 60 to 90 grains, 
leaden core and that in turn 


steel to be 


It is set in a regular 
regular cupro-nickel jacket of the ordi- 
nary infantry bullet. There is thus a miniature .22- 
caliber very hard bullet, surrounded by thin 
leaden walls, and then in turn by the regular bullet 


encased in the 


steel 
jacket. The leaden walls permit “give” enough to the 
bullet to seal the bore of the rifle 
and to take the rifting and 


against gas escape, 


An inch of mild steel, with an armor-piercing core of the old-style, light-weight type, 


Modern armor-piercing cores could readily slip through 
bullet as the familiar 30-30 used by hunters not 
equipped with more up-to-date arms will not even dent 
the plate at this distance. 

The hole made by the armor-piercing bullet is, of 


course, merely the diameter of the core or miniature 


bullet; in the case of our own, it is about .22 caliber 
inch. Men behind the steel 
have only .22-caliber 
punched in them by the hard little missile. Such a 
bullet will easily punch through a full inch of ordinary 


or less than one-fourth 


urmor would = therefore holes 


mild steel, 

One of the tests made at the Small Arms Ballistic 
Station was to obtain the ballistics of our new armor- 
piercing bullet, and incidentally we tried it against 
some of the armor plate on hand at the station. 

One type had the miniature bullet or core, as it is 
cnown, made of Firth sterling steel, and the core itself 
veighed 90 grains. The other had the core made of 
u tungsten alloy, weighing also 90 grains. 

Using heat-treated armor plate six-tenths 
neh thick, the Firth bullet put one core nearly through, 
sticking in the rear of the plate, while the other two 
tried, broke the back of the plate. The tungsten alloy 
core punched three clean holes through the plate. At 
(4) vards this tungsten core put a bad bulge in the 
reur of the plate, but did not go through. At 300 
it also bulged the back of the plate. 


special 


The complete bullet weighed 190 grains, as compared 
with 150 grains for the standard .30-caliber bullet, and 
was given a muzzle speed of 2550 feet per second com- 
pared with 2700 feet for the standard bullet. Both 
were, of course, to be used in the regular infantry 
rifle and machine gun. 

You can imagine, therefore, what use an armored 
suit or armored car would be, if armor steel more 
than half an inch in thickness can be easily punctured 
by a little bullet any soldier may be carrying in his 
belt, remembering that plate a half-inch thick 
weighs about 20 pounds to the square foot. 

Modern high velocity sporting rifle bullets will punch 
through a surprising amount of ordinary mild steel 
or boiler iron, and the higher the velocity, the greater 
the penetration. Weight of bullet seems to cut little 
figure. The little 87-grain .250 Savage bullet, for in- 
stance, will punch a hole through a half-inch mild steel 
bullet won't begin 


steel 


plate, where the 220-grain “Krag” 


less than one-third, as wus 
protruding. the bullet. 

So while light 
might stop pistol bullets o1 


armor 


those from low-velocity rifles, none that might be worn 
and carried around by a man could stop an armor-pierce 
ing bullet; indeed, it is doubtful if these inventor's 
suits for policemen could stop even a_ high-velocity 
hunting bullet in the 3000-feet-per-second 
velocity. 


A Free Balloon Without Top-Valve 
URING the 140 years since Montgolfier invented 
the free balloon, comparatively few important im 

provements of the invention have been made, It is true, 
that from the original free, drifting balloon, the dirigible 
balloon, more or less cigar-shaped, filled with hydrogen 
or helium gas and equipped with motive power, has 
been evolved, but there have been scarcely any changes 
in the free balloon, It is still of approximately spherical 
form, has a big escape valve at its apex, its ripping 
line and its rope harness from which the basket or 
gondola is suspended. 

At last there seems to be a prospect of a material 
improvement by abolishing the clumsy and troublesome 
valve which rarely functioned properly and 
frequently was a source of great discomfort or danger 
to the aeronauts. When it rained, water would accu- 
mulate in the seat of the valve and run down the filling 
tube and on the heads of the occupants of the basket 
und their instruments when the release cord was pulled; 
in cold weather the felt packing would freeze, making 
it impossible to open the valve, or to close it after it had 
been opened. 

In a recent German invention the hinged top valve 
is supplanted by a flexible tube, which reaches from 
the equator of the balloon to the filling tube at its lower 
end. The tube normally rests on the inner surface of 
the balloon, passes with its outflow end through an 
opening in the balloon tissue at the equator line and 
has, outside of the balloon, an extension consisting of 
a piece of very light tubing, about one foot long. The 
inflow end is provided with a perforated metallic stif- 
fening tube which prevents the mouth of the tube from 
being compressed and closed by the pressure of the 
gas in the balloon. The stiffened end of the intake nor- 
mally extends well down into the filling tube, but may 
be raised by a line running ever a pulley attached te 
the pole of the balloon to any desired height. When 
this is done, the gas below the intuke end of the tube 


class of 


escape 


will escape. The rush of the 
released gas will cause the 





spin the bullet. Outwardly, 
bullets look like any 


that they are 
d, 


such 


other except 


longer than the standar 
and seem light for their 
length. 

On striking armor the 
jucket smashes to bits, the 


lead disappears in a_ fine 
spray, perhaps acting as a 
lubricant for the steel bullet 
within, and the 
through an 
able thickness of the hard 


steel core 


slips unbeliey 
est steel, 
With the Clay bullet, in 











free end of light tubing to 
flare outward, thus ind eat- 
ing to the aeronaut that the 
tube is in proper working 
order, 

Another valuable improve- 
ment, also by a German in- 
ventor, consists of a small 
elastic gas bag, communicat- 
ing with the balloon and 
provided with a_ whistle 
which gives a shrill sound 
when the rising of the bal- 
loon causes an increase in the 
gas pressure and makes re- 








ferior to the present Army 
form, I have shot through 
a 5/16-inch tough steel—but 
not armor—plate at the 
range of 700 yards. Such a 


wide. 


Left: An old-type armor-piercing bullet and the steel core. thie , 
piercing bullet of .28 caliber, and three-quarter-inch hole bored through plate. White strip is one inch 
Right: One-inch thick mild steel, showing armor-piercing cores protruding through it. 


how the core and the steel tend to weld 


Centre: Steel plate one inch thick, armor- 


lease of gas in order. Poth 
inventions have been tried 


out under actual flight con- 
ditions and were found to be 
useful and reliable. 


Note 
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Sunburned Eyes—A Film-Studio Problem 
HEN one exposes one’s skin to the rays of the 
sun, one gets sunburned. Some people are much 

more susceptible to this than others, but everybody is 
somewhat susceptible. The cause is found, not in the 
visible rays and not even in the radiant heat waves 
that accompany them, but in true light waves of such 
short length as to fall in the invisible, ultra-violet 
section of the spectrum. These have a powerful sear- 
ing effect upon the human epidermis. 

The moving-picture industry finds itself confronted 
by a problem closely related to this question of sun- 
burn. The huge are lamps used in the film studio, just 
like the sun, give out ultra-violet as well as visible 
light—the former comprising a very considerable pro- 
portion of the total. Hands and face get quickly ac- 
customed to this, and inumune to further burning, just 
like the bronzed life-guard at the beach. But the eye- 
ball is another proposition entirely. It is very sensi- 
tive to the ultra-violet burning, and it does not acquire 
immunity. The burning of the eyeball by the ultra- 
violet rays is a form of conjunctivitis. It is curable, 
but during the eure the patient must not be further 
exposed ; and the eye is weakened by the fact of having 
been afflicted. This malady appears so freely among 
motion-picture actors 
name, “Kleig eyes,” has been coined for it. 

In response to the recent offer of one of the largest 
producing compunies, to pay $5000 for a preventive 
meusure that would not involve a complete overturn 
in the methods of film production, thousands of sug 
committee of scientists 


stars and supers alike—that a 


gestions were submitted. A 
and practical motion-picture men considered these sug 
vestions with the utmost care, and carried out a good 
deal of research and experiment in accordance with 
the more promising schemes put before them. 

The experiments took two lines—medical and me 
chanical. There appears no hope for a positive medical 
preventive. A substance is known which, when put 
in the eyes, counteracts the bad effect of the ultra-violet 
rays. But with constant use this substance has a 
weakening effect upon the vision; and it must be used 
constantly, for the tears wash it out quickly. Besides, 
five hundred people cannot be depended upon to bathe 
their eyes, before each scene, with any given substance 

let alone one that is admitted to harm their eyes. 

It is, of course, absurd to talk of glasses to screen 
the offending rays from the players’ eyes. Many film 
people wear durk glasses with the utmost faithfulness 
while waiting about a set in which the lights are burn 
ing: but no star, and precious few extras, can wear 
glasses in the face of the camera. 

This brings us to the proposition that the glasses be 
placed upon the lamps, screening out the damaging 
waves and letting the others through. The difficulty 
here is that glass is very far from 100 per cent trans- 
parent, at its best. Plain window glass reduces the 
photographie ray 30 per cent, ground glass 40 per cent, 
and Florentine glass 50 per cent. If the camera man 
sets up a screen for the ultra-violet, it will therefore cut 
off so much of the rays that he needs in his business 
that he must use two lamps where before he used only 
one. He will then find that the two lamps with the 
screens will supply as much ultra-violet to the set as one 
lamp without the protective glass. This applies with 
plain glass: colored glass of any sort would obviously 
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make the matter even worse. 

In view of all these con- 
siderations, it appears that 
the solution, if there be one, 
lies in the film. A film would 
be needed that would work 
as effectively and as fast in 
a subdued light as the pres- 
ent films work in the glare. 
The laboratory men of the 
film company carrying out 
the investigation are now ex- 
perimenting with a new type 
of film, in the hope of meet- 














ing this requirement. 
Whether they are immedi- 
ately successful or not, in 
this direction, appears to lie the only promise of relief 
for the film artist. 

At present, two types of illuminant are employed in the 
motion picture studios, namely, the mercury-vapor tubes 
and the flaming ares. Both generate a very large per- 
centage of ultra-violet light which is highly actinic. The 
electric power consumed may run anywhere from 15 
kilowatts to several hundred kilowatts for a single set. 

















The “cathodophone” transmitter, acting through 

direct sound-wave pressure upon the ionization 

current, without any membranes, etc., as in the 
microphone 


Long-Distance Concerts in Germany 

(so. which so far was deprived of the bless- 

XA ings of radio music, has at last enjoyed her first 
radio or rather “remote” concert, for those responsible 
for the demonstration found it—for purely practical 
reasons—more convenient to use a transmission line 
for this first exhibition of 
their scheme, installing the 











artists in another wing of 
the same _ building rather 
than at a far-away radio 
station. Anyhow, this con- 
cert, which our Berlin cor- 
respondent ‘had the 
fortune to attend, proved a 
conclusive demonstration of 
the possibilities of a  de- 
cidedly new arrangement 
which it is hoped affords the 
definite solution of the loud- 
speaker problem. 

Hlowever, even apart from 
the loud-speaker, the scheme 
comprises a number of re- 
markable new apparatus, of 
which the more important 
are described in the follow- 
ing: 

First, attention should be 
drawn to a novel microphone 
or Cathodophone, as the in- 
ventors, Joseph Massolle, 
Hans Vogt and Dr. J. Engl, 


good 











So far, colored spectacles are the only means known to protect the eyes against 
the ultra-violet rays in the camera man’s arc light; and these would hardly 


go on the film 


have dubbed it, and which is 
based on the following prin- 
ciple: An incandescent rod, 


Group of the new loud-speakers, based upon the principle of the electrostatic 


telephone 


ée. g., that of a Nernst lamp, ionizes the air surrounding 
it, i. c., makes it conductive. When a small anode tube, 
fitted with an acoustic funnel, is introduced into this 
ionized air, the anode voltage being about two to three 
hundred volts, an ionization current will flow toward 
the anode, the intensity of which is acted upon by any 
fluctuation in gas pressure in the neighborhood, e. g., 
by fluctuations set up by sound waves, caught in the 
funnel, thus superimposing an alternating current cor- 
responding to acoustic variations over the ionization 
current. The most remarkable feature of this alternat 
ing current is the absences of any mechanical links, 
membranes, ete., as in the case of the ordinary or con 
tact microphene, and its being absolutely proportional to 
fluctuations in sound pressure. After being properly 
wmplified, it accordingly can be used for all purposes 
in connection with which a perfectly parallel variation 
of sound and electric waves is required. 

The second piece of apparatus is a particular ampli 
fier, in the construction of which all selective influences 
were eliminated, such as are usually inseparable from 
oscillatory circuits, having a period of their own within 
the range of sound frequencies. This is a low-fre 
quency three-tube amplifier, the coupling of the ele- 
ments of which is effected without any self-induction. 
It will amplify currents of an intensity not higher than, 
say, .000,000,1 ampere, such as the most sensitive tele- 
phone is barely able to perceive, to about 10 watts of 
vibrating energy, all frequencies within the acoustic 
range, i. e., those varying from 50-25,000, being dealt 
with exactly in the same manner. 

It will be readily understood that in order to solve 
this gigantic task, special types of vacuum tubes had 
to be developed. In fact, the inventors have been sue- 
cessful in providing decidedly novel amplifier tubes, 
based on the use of mica, which possess a number of 
ndditional advantages. 

The third apparatus designed by the inventors is a 
novel loud-speaker or statophone, as it. is called, which 
effects an incomparably purer reproduction than any 
other type used for radio reception. It is based on the 
principle of the electrostatic telephone, which, old as it 
is, has so far been absolutely neglected by electrical 
engineers, and which in the present case, proves capa- 
ble of unsuspected possibilities. 

The new telephone is made of metal and 
throughout, and is about 30-40 centimeters in diameter. 
The stationary armature has for the sake of damping 
been subdivided, the membrane being divided into 
several eccentric rings, so that any position of reson- 
ance, as characteristic of other vibratory arrangements, 
is done away with. In fact, the new telephone within 
the range of frequency for which it was designed, com 
e., no special position of 


mica 


prises all possible position, 7. 
resonance at all. There is thus, within the acoustic 
scale, no maximum and no material fluctuation in the 
intensity of reproduction. 

The efficiency of the new electrostatic telephone is 
especially satisfactory, any iron and copper losses as 
well as losses due to stray currents, as inseparable from 
the usual or magnetic type of telephone, being strictly 
avoided. 

An amount of energy of only about three watts, such 
us developed by a few pocket lamps, proved sufficient 
to fill one of the largest music halls of Berlin with such 
a volume of sound as to enable the musical perfor 
mance to be heard with practically natural intensity 
even from the remotest seats. The quality of render- 
ings, of course, to some degree depends on the kind of 
instrument or in the case of song and recitation on the 
pitch of voice, but on the whole, was remarkably satis 
factory and immensely superior to those effected by the 
usual type of loud-speaker. 

It is interesting to note that the apparatus here de- 
scribed has been used in connection with a new system 
of talking motion pictures, which attracted a good deal of 
attention in Germany. Indeed, the main failing of talk- 
ing pictures in the past has been the lack of realism, and 
this improved apparatus should prove a forward step. 


When Water Power Paves the 


How the Town of Lawrenceburg Discovered a “Mint” 
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eee ARE indeed is the town or city that “coins 
| om Bp) | money” for itself; yet this is just what 
| 2 | the little community of Lawrenceburg, 

AY Tennessee, really does The energy for 
i ~~ such operation is gene rated by large 
———! ereek that flows close to the town, and 
the money-coining equipment consists of a concrete dam, 
turbines, generators, trun ssion lines, electric pumps 
ind water-tower. 

Many communities have these facilities. Yet it has 
remained for little but enterprising Lawrenceburg to 
lemonstrate that a publicly-owned and honestly-oper 
ited water-power plant can liquidate its municipal debt, 
pay for public improvements, and at the same time 
supply the people with ligl heat, water and power 
at surprisingly low cost. Lawrenceburg is small, 
naturally, its “water-mint” is small in proportion less 
than 300 horsepower, in fact But size has nothing to 
do with its significance. Hundreds of towns nd even 
a number of large cities. could achieve the s results 
for their own treasuries and their own citizens, if they 


There 


Is ho tonger 


sound for 


method, 


followed the Lawrencebu 


any doubt that be th principle and method are 
everybody concerned, 

Not only does Lawrenceburg secure its street light- 
ing and water for fire protection without charge, but 
the profits from its municipal hydro-power plant have 
paid off the old floating debt of the community. And, 
in addition, these profits pay for both street and side- 
walk paving. There are no assessments and no taxes 


for paving not a penny do the people pay directly for 
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By Littell McClung 


This money-saving, money-making, service-giv 
ing little municipal plant 
Shoal Creek along which Davy Crockett, hero 
Alamo, once hunted bears and fought 

For many yveurs Lawrenceburg 
the home of this intrepid spirit, and 
from L that he 


is made possible by 


of the 


Indians, wus 


it was iwrenceburg 











set forth for Texas and his last, and 
adventure in which he fell 
the butt 


immortal, 
battling the Mexicans with 


of his rifle. 
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Streets ° 


on the Local Creek 


in a number of dependable contracts for power. 
Then demand steadily increased. Today, Law- 
renceburg home owners not only enjoy low-cost 
lighting but a number have electrical heaters, 

ranges and other appliances for heating water, 
washing clothes and dishes, sweep- 
ing, ete. Yet their monthly bills for 
this service are low the 
power is sold honestly by themselves 
to themselves. Nobody secures the 
profits from this unusual enterprise 
but the citizens themselves. 


because 





There is an 18-foot dam 204 feet 
long on Shoal Creek. From the dam In time profits began to accumulate 
extends a tunnel 10 feet square ' and there was question of what to 
through solid limestone to an out- The water-tower which is filled by do with this surplus revenue. It 
let on the creek lower down, The electric pumps was decided that it could best be 
IS-foot-high dam and the 18-foot spent in street paving. And so this 


fal head of 36 feet. The power- 


the outlet of the 


in the tunnel give a 


house and turbines are, of course, at 


flume through the rock, This little plant is located 
about three miles distant from town. During the day 
the power is used by industries—hosiery mill, shuttle 
block factory, creamery, ice plant, flour mill, machine 
shops, garages, printing offices, etc. In the early part 


of the night the current, naturally, is taken by the 
homes. In the latter part of the night and 
morning the energy from the turbines pumps water for 


in the early 
industries and homes. 

consumption of power is evenly 
hours and admirably balanced to 
factory The water supply is a 


Thus the distributed 


over the 24 meet 


domestic and needs, 


work was started. It is well under way and will con- 
tinue until all the broad streets are paved and other 
municipal improvements made. The town is growing 
rapidly and the will be extended and paved 
into new residential sections. The very fact that Law- 
renceburg has cheap current for homes and industries 
has attracted many new residents. 

As may be supposed, the time came when power de- 
mands were greater than the supply. Now the town is 
going further down on the creek to build another dam 
This second municipally-owned operation will be inter 
connected with the first, and there will be sufficient 
power to take care of the new industries and residents. 
But the time will come when even this operation will not 
be sufficient for the growing 
population and new factories 


streets 





any of these improvements. 
The writer does not know 
of any other community that 
quite mute hes this. 
Lawrenceburg is one place 
that has declared its inde- 
pendence of coal. If not 
even a single pound of coal 
were ever brought into the 


“white coal” would 
continue to the 
of its illun 


the streets and supply w 


town, its 
turn wheels 
inate 


iter 


industries, 


as well as light and heat the 


ie municipal 


homes. Today 
ity itself does not buy coal of 
any kind. Itnever needs any 

While this 
giving its 
and improving 


progressive 


citizens 





town is 


; ae bi ieedtne aie os 
such service BES Very 








—growth caused directly 
by honest, efficient munic- 
ipally-owned hydro- power 
service. The people realize 
this and are now looking be 
yond their second plant. They 
intend to go further 
to a large power stream and 
there construct a dam whose 
energy will build a real city 
at Lawrenceburg. They have 
realized that a community 
can be built anywhere if 
hydro - power is 
and distributed to the people 
and not for pri- 


away 


harnessed 


for service 
vate profits. 
The danger that has threat- 





ened several times is that of 





its streets without tax or 


levy. it is selling current for Left; Power house of : 


than 4 cents a kilowatt 


less 


hour. It is selling water for 

20 and 15 cents a thousand gallons. And with this low- 
cost service and with the profits that accrue, there is 
still adequate allowance for the upkeep and operation 


of its hydro-power plant and for the extension of service 


and interest on the money invested. 


“This little project 6f ours 
says E. P. Nixon, its superintendent. “It 


sa mint: mint,” 


simply a 
goes right on 
t lowest possible cost and with- 
very 
that 
What 
don't 
run 


working for the people a 
wiste It is and we are all 
proud of it. We 


communities 


out any permanent 


have something to show visitors 
might have, 

coal? I 
would 


haven't got—but 
would it cost if we went back to using 
know; I don’t want to think ubout it—we 
so deep into debt.” 


otner 


300 horsepower, which supplies Lawrenceburg with power and light. 
for the power house, measuring 18 feet high hy 204 feet long 


huge, clear spring just a short distance from town. 
Here are installed two electrical pumps, operating on 
the power from the turbines two miles away and lift- 


tank that gives neces- 
uses and for 


storuge 


industrial 


ing the water into a large 
sary pressure for domestic and 
fire protection. 

When the Lawrenceburg plant was first established as 
a municipal operation, it was not an immediate success, 
For some time there were not many buyers of current. 
The town was in debt and the pessimists said that the 
cost of the plant only added to the debt. Inducements 
were offered to establish the project on a paying basis. 
The town wire and business 
and to supply electrical equipment at cost. This brought 


agreed to homes houses 


Right: Dam the plant falling into private 


or corporate hands, with the 


usual stocking and bonding 
that builds up continuous interest charges and gives 


for enormous profits to a few individuals. 
section of the coun 


opportunity 
There are dozens of towns in that 
try that are supplied by current generated from water- 
power. But all except Lawrenceburg pay high prices 
for service and large and continuous profits to the 
corporations that are heavily capitalized and heavily 
bonded. 

Lawrenceburg has fought safely through this danger 
and the people now would not sell their little “water- 
mint” to anybody for any sum. They not only want 
it for its continuous and direct benefits to themselves, 
but for the example it sets to other towns and cities 
located where hydro-power is available. 

















What hydroelectric power, municipally owned and operated, did for Lawrenceburg. 


present appearance of the residential streets 


The first view shows the original state of the streets, while the second shows the 
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Barge load of houses en route across the Kanawha 
River 


House-Moving by Ferry 
YOMETUHING different 
Ss to be the lot of the 


if houses his profession. It 


certain 
moving 
sight 


almost 
makes the 
is no longer a novel 
traveling down the 
u river is not so 


every day is 


man who 
frame cottage road 
but a trip across 


o see a large 


or across the street: 


ordinury an ineident in the life of a residence. Yet 
velve frame houses in Charleston, W. Va., have re- 
cently undergone this experience. In order to obviate 


them up or down, blocking 
up toa height of forty feet on the barges that 
trunsfer them to the other The 
moved out upon this blocking quite in the 
fashion of moving and after being 
stream, they similarly slipped 


he necessity for moving 
was built 
were to side. houses 
then 


ordinary 


were 
houses ; 
ferried over the were 
ipon their new foundations, 

The houses occupied the site that is being cleared for 
State Cupitol; and their owners saved a very 
them to new 
Thirty-two houses in 


the new 


comfortable sum by moving locations, as 
igainst the rebuilding. 
all are being moved, but of these, only twelve have been 


obliged to find new sites on the far side of the river. 


cost of 


A Machine for Sowing Seed by Hand 

MONG interesting German inventions of the post- 
A war period, few are of more direct practical appli- 
cation than the seed-growing device which we illustrate. 
Sowing machines are for the most part inclined toward 
size and costliness; for the small land-owner or tenant 
farmer there has not been any very satisfactory alterna- 
ive to hand with the irregularity of distribu- 
tion that must necessarily accompany it. The sturdy 
augriculturist of our photograph, however, has only to 
hold his distributer steady with the one hand and grind 
slowly with the other, to even allotment of 
his seed until the supply in his bag is exhausted. 


sow ing, 


insure an 

















Hand-sowing of seed by use of a device that insures 
uniform distribution 
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The Rotary Plow 

HAT is plowing? Since thousands of years the 

farmer has been accustomed to regard the neces- 
sary annual loosening and remixing of the soil as being 
practicable on a large scale with one implement alone, 
the turnplow drawn by horses or power. Thus the 
word “plow” has come to denote an implement which 
is simply a combination of two soil-cutting knives and 
a moldboard whose warped form is designed to invert 
the ribbon of soil cut from the land by the vertical and 
the horizontal knives. 

But plowing does not always have to be done in this 
orthodox manner, Acting on a wholly different prin- 
ciple from the old turnplow which, however fully per- 
fected during the last few decades, suffers from certain 
shortcomings that are fundamental, the rotary plow 
invented by Fletcher T. Hamshaw of Seattle, Wash., 
accomplishes the desired results, according to the claims 
of the inventor, in a better manner. In addition, it 
performs at the single plowing operation all the equiva- 
lent work of the several customary seedbed fitting oper- 
ations, such as rolling, disking, harrowing, pulverizing 
und, if desired, drilling in the seed as it passes. 

An inspection of the photograph of the retary plow 
is quite sure to leave the impression that it is a kind 
given by the appearance of 
its forward parts. But as it draws nothing it cannot 
be called a tractor. It is complete in itself; in fact, 
far from drawing any apparatus it is equipped with an 
extra rear wheel whose chief function is to hold the 
implement back so that the revolving drum bearing the 
soil-cutting knives or plows may properly do its work 
of chewing up the soil in progressive bites instead of 
simply running forward like any wheel without doing 


of tractor, an impression 


uny plowing. 

The entire implement, which weighs 6000 pounds, is 
driven by a 45-horsepower gasoline engine of the tractor 
The drum bearing the 24 hardened steel 
shears is its fundamental part. This drum is caused 
by the engine to revolve at the rate of 132 revolutions 
minute, so that 53 shears strike the ground each 
Irom one to two inches of soil is bitten off by 
each shear while the machine over the 
ground at the rate of about 314 miles per hour. 

The diameter of the big drum is 44 inches, a 
required for efficient work if the plow is to penetrate 
to a depth of 13 inches. This great depth of plowing 
is one of the salient features of the new implement. 
It brings up at least six inches of subsoil that has never 
seen daylight, and it thus introduces not only a new 
seedbed of hitherto unused soil but a controversial 
subject. The belief has always been prevalent that 
subsoil was so lacking in humus that the farmer should 
be very cautious in bringi..4 much of it to the surface 
at any single year’s plowing. It was frequently stated 
during the war that the soil of France would prove to 
have been ruined by the action of high-explosive shells 
in turning up the subsoil from depths of several feet. 
[It would be non-productive. But regardless of theory, 
when the French farmer came to try crops on such soil, 
thus “asking the soil” instead of the theory, he dis- 
covered that the new yields were very much heavier 
than the old. 

In the case of the rotary plow, which regularly plows 
to a depth of 13 inches and has penetrated to 18, 
check tests between soil thus plowed and that done with 
the turnplow have demonstrated that croppages have 
heen more than doubled in some cases. 

In milling the soil over, much as metal is cut 
in the machine-shop by the miller, it is very finely com- 
minuted. This exposes a very large surface to the action 
of plant roots and favors very greatly the absorption 
of plant food. It aids the aeration of the soil, 
without which crops practically cease to grow. When 
fertilizer and trash have been left on the surface they 
are incorporated in a far more thorough manner than 
is possible by ordinary plowing, and to a far greater 
depth than is possible by repeated disking, giving a 
very uniform distribution from top to bottom, 

The rotary plow is not intended for use in stony soil, 
where the blades are soon spoiled, but is at its best in 
the great prairies where they are rare. On these lands 
grain has been grown for many decades without plowing 
much below three or four inches and this has given the 
impression that the soil has been robbed of fertility. 
The new plow, however, is able to go deeper and bring 
up new farms, mixing them with the old so that no 
humus is lost and the soil consistency is little impaired. 

There are vast areas of unreclaimed marshlands in 
the East where the soil is stoneless. Usually these are 
covered with a dense overgrowth of shrubbery, flag 
and other vegetation that is very hard to turn under 
with the common plow. These, with their roots, the 
rotary plow is claimed to handle with ease. About as 
severe a test as any plow can be put to is the breaking 
up of an old, well-established asparagus bed. These 
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size 
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The rotary plow that converts virgin soil into seed 
bed in a single operation 


very tough and they 
The rotary plow makes short 


roots are very large, pernieate 
the soil in all directions. 
work of them, slicing the matted roots into small pieces 
and leaving them in the decay and provide 
plant food. 

Thus it is seen that newer methods may 
to bear on the one annual operation that for the average 
farmer is the laborious of all 
plowing—-a task which has been in very much the same 
way since biblical times. It is very difficult to uproot 
a prejudice of this great age, yet experience has shown 
that the American farmer is by no means slow to adopt 
new methods of doing things, once they are proved to 
be easier and to do the work as well as the old methods. 


soil to 
be broyght 


most the season’s work, 


The ready acceptance of the farm tractor stands in 
proof of this contention. The rotary plow may result 
in such a change in farming as to eliminate the turn- 


plow, just as the latter eliminated the crooked stick. 


Making Lightning for the Films 
ROBABLY our readers are sufliciently 
sophisticated to realize that, when the movie man 
flash of lightning in his action, he does not 
have to wait for a thunderstorm to get it. Probably 
few of them, however, realize how simple and cheap 
the production of film lightning is. The wooden stand 
used for the purpose, which we illustrate, is wired just 
like an are lamp. The two contact points are on the 
two upright arms—a single large carbon constituting 
the electrical member in the one and 
smaller ones in the other. By pulling a cord the two 
contacts are brought together and the 
lished; and when they are released and 
broken, there is a momentary flushing are, 
ing out of the are effect over the several small carbons 
of the one contact is responsible for much of the real 
ism of this brand of lightning. 


most of 


needs a 


case, several 
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The spread 

















Artificial lightning for the movies is produced with 
this simple are machine 
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Left: Kalmia latifolia or broad-leafed laurel, which is sometimes mistaken for wintergreen. 
Three of its berries contain sufficient poison to cause violent symptoms 








nights 


hade. 


Center: Delphinum ajacis. 


Right: Atropa belladonna, the deadly 


Poisonous Plants of the Garden 


Danger Which Lurks in the Pretty Flowers and Berries Picked at Random 


By Dr. E. Bade 


plant which enables i 
found in it, the 


tiny fraction of 


in the 
materials 
ingg au 


velous power inherent 


ull 
themselves only be 


to produce those 


poisons the 
existing compounds, 

The action of the 
organism are peculiarly 


different on. the 
distinctive. 


when 


types of poison 
Each 
they 
being 


one 
Some only react 
the blood 
almost infinitesimal quantities. Others have no, or prac 
under They 
most vigorous when they reach the stomach, where they 


own syluiptotms, 


direct contact with vessels, 


tically no, power such a condition. are 


produce the most serious of disturbances. 
Although peisonous animals are seldom mistaken for 
harmless creatures, such a definite classification can 


fact, a large 


common of 


In 


most 


not be given to the plants. 
of them similar the 
herbs and edible plants. 
which, in 
but in reality 
“Poisonous 


ure to kitchen 


to be and delicate, 
dangerous. 
death,” and “Children 


are only too often found 


appearance, seem tasty 


ure most Such 


mushrooms cause 
die eating poisonous berries” 
in the daily papers. 

No known by which the 
poisonous mushroom can be determined. 
tection picking of the 
knowledge of 
mushroom 


character of a 
The only pro- 
wild 


method is 


available is the personal 
the absolute irrefutable 
individual For- 
merly, twg types of mushroom poisoning were differen- 


species and 


character of each picked. 


tiated, one a narcotic and the other a digestive dis- 
turbance. Both symptoms often intermingle, the effects 
tuking place a few hours after eating. There are a 
few methods by which the toxic effects can be removed. 


In all probability, all poisonous species ean be rendered 
edible by first digesting in vinegar and salt, then boiling 


I 


Various 


has it 
come in 
futal in 


number 
Others, again, preduce fruit, 


headlines as 


the 


r some time in water, and discarding the boiled water 
Edible produce 
mushroom poisoning, especially when they are not used 
condition, Mushrooms decay rapidly 
not the product 
not at 
by a 


i 


mushrooms sometimes symptoms of 


in their fresh 
when they 
of 
all 
softening of the 

rar numerous than mushroom 
poisoning through berries. Children often eat 
ltropa belladonna, the deadly nightshade. Even 
of these berries contain sufficient poison to cause violent 
This alkaloid atropine slows the action of 
glands. 


prepared at once, and 
resembles ptomaine. It is 
ompanied 


ure 
somewhiut 
that 


decay 
decay be acc 


and 


necessary such 
a disagreeable odor, 


poisoning is 


tissues 
more 
those of 
three 


symptoms, 
the heart and stops the action of the salivary 
It also the nervous and 
delirium. The most characteristic symptom is its action 
on the pupils of the eye which it dilates, 

The jimson weed or thorn apple, Datura stramonium, 
was introduced by gypsies who considered it their “per- 
sonal” poison. Besides the toxic atropine, hyoscyamine, 
hyoscine and several other alkaloids are present. The 
latter two are found in still larger quantities in Hyo 
scyamus niger, the henbane, whose pale yellow flowers, 
profusely veined, appear in June and July. The entire 
plant is sticky and covered with hairs, and, despite a 
stupefying odor, is often mistaken for a kitchen herb. 

Foxglove (Digitalis purpurea) and jimson 
poisoning occur but rarely. In the latter case an in- 
direct poisoning may take place. Large edible snails 
(Helix pomatia) eat the leaves of the plant with im- 
punity, but when snails are eaten, poisoning 
occurs. In a similar way the honey gathered by bees 
from the broud-leaved laurel (Aalmia latifolia) is, under 
certain conditions, poisonous. Then, too, children often 

mistake the young shoots of 


attacks system causes violent 


weed 


these 





r is un armed true iich exists between 

at | the plant and the animal kingdoms. Vege 

| turians, especially more hoggish kinds 

ee, attack plants and voraciously gulp them 

: —_. down from leaf to stem As u means of 

————— preservation aguinst such wititu nd un 
nece wholesale destruction, muny ingenious pro 

‘ ‘ ces ure employed b e plant nd of these 
the re important are corrosive liquids and poisons. 

Not nly those substances cl in infinitesimal 
quantities, endanger the animal organism fatally, but 

| Os I el l compounds which are injurious 
to the it-« ing animals are included. These, it is 

‘ ! very small ] of the known toxic 
substance Certain plants secrete certain well defined 
poison hich though they vy be harmless to one 
animal, are intensely toxic to another species Muny 
plan ‘ re or less protected by such secretions 
from total destruction through over-voracious animals; 
but the toxin cunnot be considered as a protective 
medium since the plant does not produce it for this 
special purpose, It is only a product of metabolism, 
und that the plant has finally changeit this substance 
chemically for its own protection can hardly be seri 
ously considered, although much can be said in the 
support of such a theory. 

In all probability each flower has its own poison 
in its broadest sense—-of which we know nothing, nor 
which we can recognize. Grazing stock usually despise 
floral ¢ but eat the leaves. On the other hand, 
they <« leave certain plants severely alone, al- 
though mve no pereeptible odor nor have they 
ny special characteristic which would lead one to 
suspect hidden toxie properties, Something must be 
wrong with them: something 
must be veiled from our 
grosser senses: but at amy 
rate it is perceptible to the 
animal. 

Plant poisons, as built up 
by nature chiefly consist of 
carbon, hydrogen, oxygen 
and often the inert nitro 
gen, a substance which in 
itself is very inactive and 
sluggish, but united with 
other elements gives us not 
only beneficial but also very 


harmful and dangerous com- 
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a oe 
ter 
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this laurel for wintergreen 
(Gaultheria pronumbens) 
and are poisoned. 

The common nightshade, 
(Solanum nigrum), with its 
black toxie berries, which 
are often eaten by children, 
opens its small flowers dur- 
ing July, August and Sep- 
tember. The symptoms are 
stupefaction, dizziness, loss 
of speech, cramps, and the 
entire body is convulsed. The 
pupils of the eye are dilated 
and death often occurs 
through a stroke. 

In every case of poisoning 
a doctor must be called. In 
the meantime, until he ar- 
rives, it is advisable to give 
an emetic, and tannin or a 
liquid containing tannin. 
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pounds, Then, too, sulfur 
may be present, as well as 
a few metals, the most im- 
portant of which is potas- 
sium, but these are quite 
rare in occurrence. This 
building material is also 
used for the formation of 
the entire plant, from 
grasses to the mightiest of 
oiks, Certainiv it is a mar 


Left: Datura stramonium, or jimson weed or thorn apple, which contains powerful alkaloid poisons. 
Solanum nigrum, which has black toxic berries often eaten by children. 


Center: 


purpurea, otherwise known as fox glove 


Artificial respiration may be 
used to counteract a possible 
paralysis of the lungs. 


Right: Digitalis 
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Slipping Railroad Coaches to Save Time 

HE conditions and requirements of railway travel 

vary in different countries in many respects, and to 
aun extent that would surprise the uninitiated. A few 
words explaining the reason for the slipping of passen- 
ger couches on English railroads may therefore not 
be amiss. 

It sometimes happens, in the case of a long-distance, 
non-stop run to a certain destination, that a full train 
of ears is not required; in other words, that there is 
motive power to spare. It also happens that, while 
it may be expedient to maintain a certain service to other 
stations, either intermediate or on branch lines, traffic 
requirements would not warrant running separate trains 
long distances to such destinations, as frequently as 
is desirable. 

The object of slipping coaches is therefore, to divide 
un express train, while traveling at full speed, into 
two portions in such a manner that while the front 
continues its journey unhindered, the remainder, under 
the braking control of a guard, can be slowed down 
so as to stop at a predetermined point, where it is taken 
n tow by another locomotive in waiting, thus saving 
some ten minutes loss of time otherwise entailed by 
stopping the whole train. 

This method is employed by a number of English 
railroads, notably the Great Western, the Great Eastern 
und the North Western lines. It is effected so easily 
that passengers in the slipped portion of a train, alight- 
ing when it stops, have no idea that the locomotive, 
with the front portion, is speeding on its journey several 
miles ahead. 

Before describing the mechanical details of the slip- 
ping system, it mentioned that the English 
method of coupling railroad vehicles is quite different 
to the automatic system employed in America. One of 
our illustrations is that of the standard British form 
of coupling. At each end of every coach there is a draw- 
bar ending in a hook, and through a hole in the shoulder 
of the hook a shackle is passed, from which depends a 
At the other 

To couple 


should be 


union screw with a screw block and lever, 
end of the union screw is another shackle, 
two coaches together, the lower shackle of one of these 
couplings is lifted and passed over the drawbar hook 
on the other coach. The union screw is then tightened 
ip by hand until the buffers of the two coaches are in 
firm contuct. 

There are several different types of slip couplings 
n use, of which it will be sufficient to describe those 
employed on the Great Western and Great Eastern 
railroads in England. In these the drawbar is formed 
n two portions which are hinged in a vertical plane on 
a horizontal pin; so that when free the hook portion 
swings downward, but when fixed it serves exactly the 
same purpose as an ordinary drawbar hook. It will be 
seen from our illustrations that the end of the movable 
portion of the hook is formed so that, when in use, it 
inclined seating on the shoulder, the upper 
edge of the end lying horizontally and flush with a 
packing on top of the shoulder. Round the latter is 
strap secured to the shoulder so as to 


fakes an 


un inverted U 

















End of car equipped for slip coupling. Note the link 
which engages with slip coupling shown in other 
views 
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leave a hole or slot above the end of the hook. In this 
slot, a horizontal case-hardened locking bar is fitted, 
extending to the inside of the guard’s van, where it is 
pivoted to a hand lever, the upper end of which may 
either be held in position by a pin or secured by a spring 
catch in the slot of a quadrant, 

To couple up the vehicles, the lever is pulled forward, 
thus withdrawing the locking bar and allowing the 
hook to open out. The ordinary coupling shackle of 
the other coach is then lifted into position, the hook 
is hinged back round it, and the locking bar is shot 
forward, thus effectively securing it. 

To slip a coach, the guard first closes the cocks in 
the brake pipes, and then pulls forward his lever, there- 
by releasing the hook which falls downward. Immedi- 
ately the shackle in the coupling of the other vehicle 
falls out, and the whole coupling swings downward, 
thus severing the connection completely, so that the rear 
coaches begin to lag behind those in front, which con- 
tinue their journey with unabated speed. 

The slip coupling should be at least as readily ap- 
plicable to the American type of automatic coupler as 
to the English type. 

Take the case of the automatic coupler on vestibule 
coaches, operated by a lever under the coupling; ap- 
parently it is only necessary to introduce a few bell 
crank and other levers, including an operator’s lever in 


the guard’s van similar to the English type, to render 

















Slip coupling, shown above, in the open position, 
with link released and out of picture 


the slipping of coaches on American trains a very simple 
operation indeed. And it is on its face a very profitable 
one, It is indulged in so freely in England that, when 
one takes an express train from any of the large Lon- 
don terminals, it is a very essential thing to make 
quite certain that one is in a car destined for the 
point to which one’s ticket reads. Failing this pre- 
caution, one is likely to find oneself prematurely shunted 
off the main line, or carried past the point at which one 
should have been shunted. 


Use of Kilocycles in Radio 

HE Second National Radio Conference, which was 

held last March, introduced a method of designating 
radio waves, which is somewhat new to the radio public. 
This is the use of frequency in kilocycles (abbreviated 
(ke.) instead of wave length in meters. The advan- 
tages of this practice have been familiar to radio en- 
gineers for some time, and it is probable that it will 
eventually replace the use of wave length in meters. 
As a matter of fact, wave length is a somewhat arti- 
ficial conception in the handling of radio apparatus 
and is one of the difficult things for the beginner to 
understand. The frequency of the radio wave is the 
same as the frequency of the alternating current which 
flows in the radio transmitting or receiving set. 

As often happens in technical matters, the idea of 
“kiloeycles” is simpler than the forbidding aspect of the 
word suggests. “Kilo” means a thousand, and “cycle” 
means one complete alternation. The number of kilo- 
eycles indicates the number of thousands of times that 
the rapidly alternating current repeats its flow in either 
direction in the antenna in one second. The smaller the 
wave length in meters, the larger is the frequency in 
kiloeveles. 

The reason that kilocycles are coming into use and 
displacing meters is that the necessary separation of 
the frequency of transmitting stations to prevent in- 
terference is the same, no matter what the frequency 
may be. This necessary separation is variable and 
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Slip coupling in use on great Eastern Railway in 
England, shown closed 


quite misleading when expressed in meters. Thus the 
number of radio messages that can be transmitted 
simultaneously without interference can be correctly 
judged from the kilocycles but not from the meters. 
For example, the amateurs will in the future work in a 
band of wave lengths from 150 to 200 meters, but this 
is a frequency band from 2000 to 1500 kilocyeles. This 
is an enormously wider band when considered from the 
viewpoint of than, for example, the band 
having the same width in meters from 1000 to 1050 
meters, which is 300 to 286 kilocycles. While it is 
possible to carry on 50 simultaneous radio telephone 
communications between 150 and 200 meters, only one 
could be carried on between 1000 and 1050 
because of the smaller range of kilocycles here. 

In accordance with the recommendation of the Second 
National Radio Conference, the Department of Com- 
merce and other Government departments will hereafter 
follow the practice of specifying in values of 
kilocycles rather than meters. The conference recom- 
mended the practice of expressing wave frequency in 
kilocycles per second with wave length in meters in 
parentheses thereafter. The relation between the two 
is very simple. For approximate calculation to obtain 
kilocycles, divide 300,000 by the number of meters; to 
obtain meters, divide 300,000 by the number of kilo- 
cycles. For example, 100 meters equals approximately 
3000 kilocycles, 300 meters equal 1000 kilocycles, 1000 


kilocycles 


meters, 


even 


meters equal 300 kilocycles, 3000 meters equal 100 kilo- 
cycles. A table which may be used for rapid and 
accurate conversion either from kilocycles to meters or 
meters to kilocycles may be obtained by addressing the 
U. S. Bureau of Standards, attention Radio Laboratory, 
Washington, D. C. 


Types of Aeronautic Instruments 
HE Bureau of Standards has just issued Technologic 
Paper No, 237 on “Types of Aeronautic Instruments.” 
from the Superintendent of 
Printing Office, Washington, 


Copies can be obtained 
Documents, Government 
D. C., at 20 cents each. 

This paper describes the various instruments ordi- 
narily used on the modern aircraft and will be found 
useful to all those interested in the aeronautic instru- 
The instruments considered in this paper are 

Altitude instruments, including altimeters, 
speed instruments, includ- 


ment art. 

as follows: 
barographs and statoscopes ; 
ing air speed indicators, ground speed indicators and 
orientation instruments, such 
inclinometers; en- 


rate-of-climb indicators ; 
as compasses, turn indicators and 
gine instruments, among which may be mentioned tach- 
ometers, which are used to indicate the number of 
revolutions of the propeller, pressure gages, gasoline 
gages, gasoline flow indicators and thermometers; and 
navigating instruments, including maps, dead-reckoning 
instruments, astronomical instruments and the radio 
direction finder. 

Among the special instruments and 
scribed in this paper are oxygen instruments, recording 
instruments, strut and gas temperature thermometers; 
the strut thermometers being used to indicate the tem- 
perature of the surrounding air, while gas thermome- 
ters are employed on lighter-than-air craft to give the 
temperature of the gas in the bag. Other instruments 
described include clocks and watches which are carried 
on nearly all aircraft and which must be capable of 
withstanding shocks of landing and severe vibration, 
manometers and hydrogen leak detectors, employed 
entirely on lighter-than-air craft to control the pressure 
of gas in the bag and to indicate leakage. 

The paper is profusely illustrated with photographs 
of the latest types of aeronautic instruments. 
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The Wembley Park Stadium 
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“4 . 
Built in 

[ ieys me LLANKS to the courtesy of the manage 
ment, we have been enabled to compile 
from first hind information some inter 
esting particulars of Wembley Park Sta 
dium, the greatest stadium and sports 
urenu in the orld, which has recently 





$1,500,000. 


By P. J. Risdon 


hibition authorities, had been occupied for 12 years 
by the Wembley Park Golf Club. In April, 1922, when 
the exhibition authorities took over the park from these 
the fairways and putting greens 

the contractors railed off, 


many of 
spared by 


owners, us 
us could be were 


These greens were dressed, 


and put under cultivation, 

rolled and cut, and generally treated, in order to pro- 
duce by September the very best turf possible. On 
September 6 a large portion of the arena was ready 
for turting, and the cutting and transferring of this 


London, the Largest Sports Arena to Date, with a Capacity of 125,200 People 


from the major axis of the stadium to the running 
track, and then, in addition, there was a drop at each 
end of the arena from the position at which the goal 
posts would be placed, toward the track, 

There are two running tracks, one skirting the play- 


ing field being a circular quarter-mile lap, while the 
other gives a straight 220 yards sprint. The straight is 
made possible by tunneling under the west-end bank 


of the stadium, so that the runners will begin the dis 


tance out of sight, but will emerge from the 30-yard 
tunnel into the full view of 





been completed in London at a cost of 

The arena and ampitheatre buildings, with their 
immense accommodation for spectators and players, 
occupy a total area of 12 acres The seating accommo 
dation provides for 24,586 
spectators under cover and 
a further 9799 in the open, 
the total seating and gtand 
ing i city being 125,201 
i en cent greater than 


Nib th) cre 








Some of the 
grounds 
this 
until now there 
stadium in 
220) yards 


the spectators, 
more recent 
in America 
feature, but 
been no 

with a 


sports 


possess 


has 
Europe 
straight. 














Roman Colosseul thougcn 

munyv authorities believe it It is fully expected that 
held nearer 50.000 than 80 the tracks will become the 
Ooo In addition there Ss fastest running courses in 
accommodation for the con the world, and that new rec 
venience and comfort of ords will be set up. In the 
1000 athletes, neludin “2°20 straight” the absence 
dressing, massage nd bath of corners or curves will be 
rooms, gymnuasiu fully a great advantage to the 
equipped with modern ap athlete. He will not need to 
pauratus, and a large recrea bend in with the curve of 
tion room with billiard and the course; and again, the 
writing tables Access to race will be more truly run 
the grand stands and to all because the serious disad 
parts of the stadium is vantage of not being ahead 
gained from a wide circulat- The live load test of the stadium by 1200 ex-service men, who rose and sat down suddenly en masse, when the frst corner is 
ing corridor, wide enough marked time, swayed from left to right and backward and forward. Readings of the effects were taken reached will be done awa‘ 

for 24 persons abreast, with with. 
corridor gangways and double stairways at frequent in- turf was begun The turf was cut in dominoes, 18 The tests of the stadium were very exhaustive. 
tervals leading to all parts of the stadium. The following inches by 12 inches, and 2% inches thick; and these The first stage, by means of dead loads, was of a rig 
is an interesting comparison with theColosseum at Rome: were placed on flat skips and taken by a small-gage orous character. Various sections were selected and 
railway into the stadium. Here they were unloaded tested separately. The urea of the first section tested 
Colosseum Wembley Stadium and relaid immediately. The grass never ceased grow was 86 feet by 35 feet. Five thousand bags of sand. 
Outside length .... 622 ft. 896 ft. ing. The work was so organized that the turf was laid each weighing one hundredweight, were placed on the 
y hong pa $1 x 180 ft ani fe uimost as soon as it was cut, and arrangements were seats, giving a total load of 250 tons. The seating 
Arena (grass) 192 ft. x made by which, on each day, no more turf was cut arrangements of this section will accommodate 850 
Ne ae El geome Begs 60 ft. than could be successfully laid on that day. The turf people, whose total weight would be only about 60 tons 
dation 00 to 80.004 125.200 laying was completed by October 6, and two weeks Thus a large margin of security was revealed by the 
The outer wall of the tests, for the test load ap 





stadium, half a mile around, 


is enrried on 37 arches, each 


$4, feet high and 50 feet 
span. The structure is built 
almost entirely of steel and 


comprises 40 
Although 
fire, 


concrete and 
miles of terracing. 
there is little risk of 
ample provision is 
outbreak (on 


made to 
cope with an 
the north front, 
the exhibition grounds, are 
two conerete towers 106 feet 
high. 
reinforced 


overlooking 


surmounted by a 
flagstaff. 
stadium 
the 
run 


pre 


each 
concrete 
The arena of the 

the area occupied by 
playing field and the 
ning tracks—has been 
pared the 
of Mr. Charles 
has been responsible for the 
Olympic 


under supervision 


Perry . who 


construction of all 








plied would have to be quad 
rupled the structure 
would fail. 

The live 
carried out by 


before 


load were 
1200 selected 
ex-service men, employes of 
Messrs. Sir Robert McAlpine 
& Sons, built the 
stadium. In company for 
mation, the men marched up 


tests 


who 


to the grand staircase of 
the stadium to that section 
of the stands immediately 
behind the royal enclosure. 
Here they engaged in vari- 
ous movements — rising 


quickly en sitting 
quickly, marking time, sway- 
ing from left to right, and 
forward and backward, 
cheering and stampeding. 
These movements were re- 
peated on other sections of 
the stands, and the chart 
readings taken by the engi- 


MASSE, 








playing fields and _ tracks 
since the reorganization of 
the Olympie games in 1906 


in Athens. 


It was decided to deal 
with the stadium at Wem 
bley in very much the same 


Stockholm had been treated, and that 
the foundation of should be so shaped as to form 
a natural drainage this end, a fall 
allowed fer, from the center of the arena to the outside 
edge, all round the playing field, of at least six inches, 
to allow the water to run 

On the clay foundation, 
and clinker ash were laid to a depth of ten inches, and 


way as that at 
clay 


system. To was 


away 


various grades of cinders 


over this again five inches of specially prepared soil 
was spread to form the natural bed of the turf 
Wembley Park, before it was taken over by the ex- 


General view of the Wembley Stadium along its longer axis. Over-all length 896 feet, breadth 695 feet. 
The arena, 621 feet by 320 feet, may be compared with the Colosseum, Rome, which is 235 feet by 180 


feet. Total capacity, seated and standing, 125,200 

later, owing to the excellent way it had been knitting, 
The result is that there is now 
a football ground composed of a grass so tough, that 
wear and tear of a season's foot- 
the end of the season 


the grass had to be cut. 


withstand the 
remain 


it will 


ball and vet as green at 


as at the beginning. 
The arena is 160 feet above sea level, and stands on 
the highest point within the exhibition ground. The 


sub-soil is heavy clay. The system adopted, therefore, 
was to prepare the foundation of the that 
there was a drop of six inches in the clay formation 


arena so 


neers during the tests showed 
variations greatly below 
those anticipated when the 
plans were drawn. 


Standard Boxes for Hosiery 

IIE textile section of the Bureau of Standards has 

nearly completed the development of standard boxes 
for packing hosiery. This has resulted in the reduction 
of approximately 300 different sizes to about 55 stand- 
ards. These standards have been made up in 10 sets, 
and actual packings will be made at the Bureau. After 
this check determination, the project can be considered 
complete, and it is expected that it will result in the 
saving of a very large amount of money to the hosiery 
industry. 
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Two cars comprising the instruction train employed by a French railway for breaking in new men and perfecting old railway employes in their work 


A Traveling School for Railway 
Men 

N solving the problem of breaking in 
| new men into the ways and means of 
railroading, the Paris and Orleans railway 
f France has developed an_ ingenious 
traveling school, which forms the subject 
of the accompanying illustrations. This 
school consists of two instruction cars, per- 
muanently coupled together and provided 
vith a telescopic vestibule, so as to form a 
The ears contain a vast array 


classes, 


single unit. 
of equipment for the handling of 
One of the coaches is a typical French four- 

while the other—an 
is known as an Amer- 


wheeled baggage car, 
eight-wheeled affair 
‘an-type car. 
Perhaps the most obvious feature of the 
railroad school is the large col- 
On one side of 


traveling 
ection of working models. 

one of the couches there are various valve 
nd driving rod movements mounted in such 
be actuated by a 
study of one of 


manner that they 
rank. A few 
hese models will teach far more than many 
ours’ study of diagrams and text. Then 
models of the various types of 


hey 


moments’ 


there are 
ompressed-air 
roken away to facilitate study. 
In one of the cars, suspended from the 
weuns of cables, there is 
ut of miniature tracks, 
em. This piece of equipment is employed 
to teach embryonic railway men the es- 
railroading. The miniature 
comprises four stations with 
four stations with single 


switches and 


entials of 
railway 
double tracks, 
track, many switches and cross-overs, and 
187 various kinds of signals. The table 
s counterweighted in such a manner that 
when it is not required it can be pushed 
up toward the ceiling, and out of the way. 








bruke systems, with some of 


a table with a complete lay- 
signalling sys- 

















Typical model of compressed air brake equipment, with some of the parts 
broken away to show the inner workings 

the parts In fact, the sume idea is employed throughout, so as 

to use the available space to the best possible advan- 

Tables, hinged at one end, can be folded down 

when not in use. 

railroads, or any 


ceiling by tage. 
against the wall and out of the way 


The breaking in of new men on of flat 


the same diameter as a No. 10 machine screw. 
methods of measuring diameter and length und uniform 
tolerances in these dimensions were adopted together 
with a standard angle for the under side of the heads 
and oval head screws. 




























other public-service enterprise where their 
unavoidable inefficiency would constitute a 
menace to the life of the patrons, is always 
a ticklish problem. It is one that cannot 
be avoided, however; and the French have 
made a very intelligent attack upon it. 


Standardization of Wood Screws 

T least two systems of numbering wood 

screws to designate the diameter have 
been used in the past; methods of measur- 
ing lengths have been vari 
ance; and the number of threads per inch 
for «a given size has not been the same for 
different makes. All this confusion has 
been eliminated and the dimensions of wood 
screws made uniform throughout the United 
States as the result of a cooperative agree- 
ment among the manufacturers, the Bu- 
reau of Standards, and the technical section 
on builders’ hardware of the Federal Speci 
fications Board. 


hopelessly at 


The system of numbering to be used 
henceforth is the same as that now em 


ployed in designating machine screw sizes, 
except that diameters above No. 12 are ulso 
designated by numbers. This means, for 
example, that a No. 10 wood screw will have 
Uniform 


The number of sizes of 
brass and screws manufactured as 
standard was reduced from 555 to 291, a 
reduction of 47 per cent, while at the same 
time retaining a suflicient variety for every 
need. This reduction should benefit the 
manufacturer, the dealer, and the user. 

Circular No. 140 of the Bureau of Stand 
ards describing this work has just been 
issued and can be obtained from the Gov- 
ernment Printing Office at Washington. 


steel 











1.—Miniature railway system with switches and signals for giving students the rudiments of railroading. 
The tables here in use are hinged at the left-hand end, so that they may be folded down and out of the way. 


instruction class. 


being held there by the counterweighted cables which secure it in any position 
Some of the equipment of the traveling railway schools which helps convert recruits into seasoned railroaders 


2.—Two of the working models of driving and valve mechanisms of French locomotives. 
The miniature railway is now up near the ceiling, out of the way, 


3.—An 
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When Wood Shrinks 
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What the Camera Has to Report Regarding the Changes Taking Place During Seasoning 





HE motion picture camera and the micro 
Scope recently made the first moving pi 
ture ever filmed of just what happens to 
wood when it dries For eighteen hours, 
regularly every two minutes i strong 
light flashed upon a drying bit of red oal 


clicked. 


and every time the light flashed the camera 

Set above a microscope focused on the small block of 
wood, the camern recorded encl change us the wood 
gave up its moisture. 

Dr. M. EK. Diemer, photographer at the Forest Prod 
ucts Laboratory of the United States Forest Service, 
made the film, which is onl one of series he hopes 
some day will be made. 

‘Physicists have known in a general way that shrink 
ing and swelling always ac inv moisture <¢ ces 
in wood,” said lh Diemer “The film records graph 
ically, continuously nd in a few minutes just how 
wood reacts during the long period of sensoning. 

The piece of red oak used in this movie was saturated 


By B. B. Borchers 


Forest Products Laboratory Staff 


is known as the fiber-saturation point, 
shrinkage begins. As the moisture leaves the cell walls, 
they shrink and draw the wood structure 

The cell cavities, which were round at the beginning, 


reaches what 


together. 


become long and oval, because the shrinkage «f oak, 
us of other woods, is considerably more tangentially 
than radially. 

The film brings out strikingly the phenomenon of 
checking. A small crack appears on the surface. It 


seems as though 
Then the erack 


rapidly lengthens and widens until it 
the wood would split completely apart. 
closes and finally invisible. 

extend to only a 


occurrence in 


ecradually hecomes 


Such eracks or checks, however, 


limited depth and are a common season- 


ing wood. The outside surface, which is exposed 
naturally dries faster than the inside. As the wood 
shrinks when it loses moisture, the outside tends to 
shrink first. The inside is still moist and expanded, 
so that the surface is held from shrinking. The stress 
that develops cracks the surface of the wood. As the 


drying, even though the movement was only one one- 
hundredth of an inch, it threw the microscope out of 
focus. He overcame this trouble by putting a spring 
under the piece of wood to keep it snugly against the 
bands that held it in its proper position under the lens. 

The same area of the wood, about a quarter of an 
inch in diameter, had to be kept under the microscope. 
As the piece began to shrink, the being photo 
graphed moved, and & new area came into view under 
Dr. Diemer remedied this by placing 


the microscope, 
a pin in the center of the piece of wood and beneath 
it; the wood shrank toward this pivot, and so tended 
to move into the exposed area instead of out of it, keep 
ing always the same portion of the block in focus. 
Engineers at the Products Laboratory hope 
that this practical demonstration will be particularly 
helpful to who are using dry kilns to 
lumber. Various pictures can be made that will show 
clearly the harm done to the structure of wood by too 
rapid drying, poor circulation, and other careless prac- 


Forest 


those season 








Vek 











hours of drying changes the appearance of a 
in the second photograph. 3.—Dr. M. E. 
Both camera and licht 
block 


1 and 2.—Fifteen 
is clearly brought out 
is placed above the microscope 


denser at the left concentrates the light on the 5 and 6 


small 
Diemer 
are operated automatically at 
A “check” 


red oak block. 


regular intervals. 4. 
in drying wood. 
in color as it dries 


adjusting his apparatus preparatory to taking motion pictures of the shrinkage of wood. 
Close-up view of the red oak block held firmly in place on the microscope stand. 
The second picture of this pair shows it almost “healed” again. This also shows how wood becomes lighter 


In the first photograph the cell cavities are almost round; they become elongated as the wood shrinks, which fact 


The picture shows how the camera 
The con- 


Making the motion picture camera report the story of what happens to wood when it dries 


the picture; at the 
As the mois- 


with moisture at the beginning of 
end of eighteen hours it was almost dry 
ture evaporated, the camera recorded the changes in the 
surface of the red oak. 

One showing of this film would convince anyone that 
before it is fit 
kind of 
when it se 
board that is 
be only eleven 
The motion picture 


wood must be seasoned carefully to use, 
Pictures can be taken of 
showing just what to 
instance, a flat 

inches wide when 


wood, 
For 
twelve 


each useful 


expect isons 
ouk 


will 


sawed red 
it is green inches 


wide when it hus seasoned or dried. 


gives a clear idea of how and why this inevitable 
shrinkage occurs. 

The red oak used for the motion picture film was 
small—about one inch square and a quarter of an inch 
thick—and therefore it dried rapidly enough so that 
the changes could be noted by the camera. Cinemicrog 
raphy, Dr. Diemer calls the method by which he took 


these moving pictures of actions that can be seen only 
under the microscope. 

The beginning of the film shows the cross-section of 
red oak, so magnified that the cell structure is plainly 
After a time, the moisture can be seen to dis 
appear from the cell cavities as the 

When this free water has evaporated, and the wood 


seen. 


wood dries. 


inner portion of the wood dries, the stress is removed, 
the eracks gradually close up, and the wood appears 


the same as before the checking occurred. Checks 
never actually “heal” up, however, but remain as a 
permanent source of weakness. 

The method by which this picture was taken at the 
Forest Products Laboratory is not new, although this 
is the first time it has been used for a study of the 
shrinkage of wood. The wood is focused under a micro- 
scope, with the camera above, and exposure is auto- 
matically made by a make-and-break circuit that oper- 
ates the shutter at the proper intervals. 


To place a bit of wood under the lens and take mov- 
ing pictures in this manner sounds easy, but Dr. Diemer 
In the first place, 
produced so much 
It case-hardened 


had to overcome many complications. 
the light necessary for 
heat that the wood dried too rapidly. 

became hard and baked on the surface. To overcome 
this, Dr. Diemer had the light flash only when an 
exposure was being made—he accomplished this by a 
circuit similar to the one which operated the shutter. 
The developed by these intermittent flashes was 
much than when the light burned continuously, 
and the wood did not case-harden appreciably. 

Dr. found that when the wood shrank in 


exposures 


het 


less 


Diemer 


tices that Presented with such vivid 
proofs of the harmful effect of wrong practices, the 
woodworking industries may take more interest in learn- 
ing scientific methods of kiln operation as a result of 
these novel “cinemicrographs.” 


are so common, 


New Cadmium-Gallium Lamp 

HE production of light from which pure 

monochromatic light of various wave lengths and 
great intensity may be obtained is from a_ practical 
viewpoint of great importance in the field of optics. 

During the past month, the Bureau of Standards has 
constructed an enclosed quartz vacuum lamp using an 
alloy of gallium and zine, similar in many respects to 
the cadmium-gallium lamp previously designed. The 
design of the new lamp has been so perfected that the 
lamp operates quite satisfactorily with very little flick- 
ering, giving several intense lines, one red and several 


sources 


blue and green. 

Preliminary experiments have been made in connec- 
tion with the production of a thallium lamp, but the 
results so far have not been entirely satisfactory owing 
to the high temperature at which it is necessary to run 
the lamp to prevent the thallium from depositing on 
the walls of the light space, thus covering up the are. 
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HE word diabetes is derived 
from two Greek words, dia 
and bainein, which mean lit- 
erally to flow through. Diabetes is the 
disease, in which certain matter which 
should remain in the human body, flows 

out through the urine. It has long been known as an 

incurable disease, but recent developments have seemed 
to give some hope that a real cure for diabetes, if not 
already found, will be discovered in the near future. 
There are two forms of diabetes. In one, which the 
physicians call diabetes mellitus or glycosuria, in other 
words sugar sickness, an excessive amount of sugar 
is found in the urine. In the other form just the quan- 
tity of urine is abnormally increased, but no sugar is 
found therein. For our purpose we need not consider 
this form of the disease. The carbohydrate food we 
eat is ultimately converted in the digestive tract of the 
body into a form of sugar, known as glucose. This 
substance is either burnt up and converted into energy 
and heat or else it is stored in the liver for future use. 
Whenever we move our muscles, whether they are vol- 
untary like those of the arms or legs, or involuntary 
like of the heart and diaphragm (the muscle 
which performs the operation of filling and emptying 
the lungs), glucose is consumed, actually burnt up. It 
is easy to see that it is a serious matter when this 
substance cannot be burnt in the body and is excreted 
in the urine without performing its proper function in 
This is what makes diabetes such a dread 











those 


the body. 
disease. 
Diabetes being a disease has been treated 
mainly up to the present time by strict regulation of 
the diet, so that it not contain any sugar or 
Diabetic persons use saccharine as a sweet- 
ening agent in the place of sugar. Saccharine is a coal 
tur product. Diabetes is a disease which flourishes in 
the cities. It may be called a disease of civilization, 
as it is practically unknown among uncivilized peoples. 
It is caused by too great a consumption of sugar, by 
over-eating, obesity, and by sedentary life. It is found 
twice as often in males as in 
females and more frequently in blonds than in dark 
people. The wide distribution of the disease and the 
apparent ease with which people become afflicted with 
it and the practical impossibility of getting rid of it, 
once it is incurred, make the work that has been done 
within the past year to develop a remedy for diabetes 
importance to every human being. 


functional 
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of the greatest 


Insulin. What It Is and What It Can Do 
It is about a year ago that a group of scientists, in 
particular Drs. F. G. Banting and C. H. Best, working 

















Custodian to the Chemical Foundation, Ine., of 4800 
patents seized from the Germans during the war. The 


value of these patents has been put at a very large 
figure by the Government, and the opposing side has 
contended that their value is but nominal. It has been 
claimed that the practice of the Germans was to give 
very few details of the actual manufacturing methods 
in the patents that they took out in this and other coun- 
tries, with a view to hiding the secrets of the manufac- 
turing processes. Only the essential principles of the 
various processes were described, and it has been gen- 
erally held that it is impossible to prepare many of 
the complex chemicals, drugs, dyes and perfumes from 
the information that can be gleaned from the patent 
specifications. 

Certain experience has demonstrated the truth of this 
Statement. Many German patents, which have been 
read by the writer, contain but very little information 
of practical value, which can be used in manufacturing 
the article forming the subject of the patent. While 
in some case details may be given and while the infor- 
mation may be sufficiently accurate to serve as a basis 
of a manufacturing process, in the actual operation of 
the process difficulties are always encountered which 
are not in any way described in the patent and which 
the investigator must overcome through his own in- 
cenuity. It is often these very difficulties which are 
the essential features of the process and not the details 
Which are described in the specifications. 

The Court, in order to decide the value of the patent 
on cinchophen, ordered a chemist to make a test of the 
Same by earrying out the instructions given therein 
in a laboratory experiment. There was so much con- 
tradictory evidence given regarding the value of the 


patent that it was considered best to have an actual 
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The Attack Upon Diabetes 


in the physiological laboratories of the University of 
Toronto, Canada, announced that they had discovered 
® preparation which possessed the marvelous property 
of lowering the sugar content of the blood of dogs, 
when it was injected into them by means of a hypo- 
dermie syringe. This discovery was epoch-making in 
the history of medicine. The extract was made from 
the pancreas of animals, particularly the dog, rabbit 
and the unborn calf. The process of making the ex- 
tract has been applied on a commercial scale and in 
this country there is at least one drug house of na- 
tional importance that is ready to supply insulin in 
regular quantities, under the name of [letin. The 
process of making the insulin extract is long and labor- 
ious. It involves considerable time, as many extractions 
and purifications must be made before a product of the 
proper purity and strength can be obtained. The prod- 
uct must be standardized so that the doctor will know 
just what quantity of the insulin to administer to his 
patient. The cost of the drug is explained by the 
intricacy of its manufacture. 

The drug comes in the form of ampoules and must 
be administered hypodermically. When taken by the 
mouth it has no effect on the sugar content of the 
blood. Only the ordinary precautions, when using the 
hypodermic needle, need be followed when making the 
insulin injections. The doses are injected three times 
a day, a half hour before meals, starting with small 
amounts and gradually increasing the same until the 
urine of the patient shows no more sugar. Patients are 
easily taught how to use the needle themselves. 


Insulin Not a Cure 

The word cure, when applied to insulin, must be used 
advisedly. Insulin is not a permanent cure of diabetes. 
In fact certain forms of diabetes do not respond to it 
at all, and those patients who are benefited by it must 
keep on taking the drug constantly. Otherwise the 
original condition recurs. The effect of insulin is to 
reduce the sugar content of the blood and it renders the 
diabetic system capable of assimilating carbohydrates, 
that is, the sugars and starches, Even while taking the 
insulin treatment, the patient must be kept under a 
strict diet in which the relative proportions of car- 
bohydrates and fats are properly fixed. 


Glucokinin 
Glycogen is what is known as animal starch. It is 
abundant in clams, oysters, yeast and mushrooms. It 
is found in the green leaves of lettuce, beans and wheat 


laboratory of Swarthmore University, at Swarthmore, 

’a., and was closely watched by experts and deputy 
marshals. It lasted 2614 hours without interruption. 
Cinchophen was produced in the experiment, but, as 
the experimenter himself stated, in an unmarketable 
state. Two experiments in all were made, and in one 
of them the experimenter made a slight deviation from 
the instructions given in the patent by pouring in two 
constituents, one after the other instead of simultane- 
ously, but rapidly enough so that their action was 
practically simultaneous. In the first experiment the 
yield was 29.6 per cent of the theoretical, but the prod- 
uct was too impure to be of any commercial value. 
It is possible to purify the as to obtain a 
higher grade product. However the yield is too small 
to make the process of any commercial value. In the 
second experiment the yield was 14.3 per cent of higher 
grade product. A large amount of tarry matter was 
obtained which it was claimed could be purified to an 
extent permitting a larger yield and therefore nearer to 
commercial standard. 

The sum total of the test seemed to be that the in- 
formation contained in the patent was sufficient for 
preparing cinchophen, but the product obtained was 
not commercially feasible because of the small yield. 
A large mass of tarry matters were also obtained from 
which it may be possible to prepare more cinchophen, 
but nothing was mentioned regarding this in the pat- 
ent. Here again it appears as if the real secret of the 
process has been hidden, that the particular detail 
which is crucial in determining the practicality of the 
process was not disclosed in the patent specifications. 
Sure enough, cinchophen can be made by the process, 
but a commercial product can only be obtained when 
the residues are worked up so that a satisfactory yield 
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and the bulb of the onion. It was found 
by another experimenter that these ma- 
terials contain a,substance which helps 
the diabetic system, the system in which the pancreas 
The new 


is not functioning properly, to burn sugar. 
insulin is called glucokinin. It has been established 


that the pancreas takes the raw materials furnished by 
these foods and makes “insulin,” that is, sugar burning 


substance, to suit itself. 
Intarvin 
Another aid to sugar combustion is the substance 


called intarvin. This was developed in the laboratories 
of Columbia University under the direction of Prof. 
Kalph H. McKee. Intarvin is also a remedy for dia- 
Its literal 


betes. It is in the form of an artificial fat. 
meaning is intermediate fat and it is the first true 
oleomargarine ever produced. Intarvin is made from 


margariec acid and is essentially glyceryl margarate. 
This substance has been used on diabetic patients with 
success. The fat, which is of white creamy color, odor- 
less and tasteless, is absorbed by the diabetic system to 
about 90 per cent and satisfy the hungry 
craving for fat that diabetics have. The results that 
have been obtained with this substance have been so 
promising that it hoped that diabetic patients of all 
kinds will be benefited by treatment with this medica- 
ment. It must be emphasized that a choice between the 
several treatments here outlined can be made only by 
a physician—perhaps only by a specialist—after cureful 
diagnosis. 


seelns to 


Relief, Not Cure 

In conclusion it must be emphasized again that these 
different medicaments are not absolute cures of dia- 
betes. When they are effective on the diabetic, they 
enable him to live a more normal existence and prevent 
the development of complications which usually set in 
at some time or other in every diabetic sufferer. They 
make life more worth while living, but they do not do 
away with the necessity of careful dieting and hygienic 


living. The patient must take the medicament in- 
definitely, at least that is how the treatment appears 
today. Whether or not a permanent cure for diabetes 


will be worked out from further investigation and ex- 
periment along the same lines, only the future can tell. 
Nevertheless the discovery of insulin and the other dia- 
betes medicaments has given great impetus to further 
work along these lines, to alleviate the sufferings of 
human beings from a disease, known at least for five 
centuries, but only within the past year actually rem- 
edied in any marked degree. And perhaps they point 
the way toward discovery of an actual cure, 


is secured. This is typical of most Ger- 


ONSIDERABLE interest has ° 
been manifested the past few Chemistry by Court Order man patents, for in their patents, particu- 
weeks in the trial going on larly the chemical patents, the Germans 
in the Federal Court in Wilmington, Dela- experimental test made, which it was hoped would were not eager to give any information of value to 
ware, in which the Government is trying settle the question conclusively. competitors, or possible competitors, while they were 
to upset the sale by the Alien Property The experiment was made by Dr. Freedman in the anxious enough to secure patent protection, 


The Lowest Temperature Yet Reached 

HE Bureau of Standards, Washington, D. C., re 

cently announced that the nearest approach to the 
absolute zero temperature which has yet been attained 
has been recently achieved by Professor H. Kamerlingh 
Onnes, of the University of Leyden, Holland. The rec- 
ord temperature of 272.18 below zero Centigrade, or, 
as the physicists express it, .82 degrees absolute, was 
reached by the Dutch scientist in an unsuccessful. at- 
tempt to solidify liquid helium. The temperature is 
equal to approximately 458 degrees below zero Fahren- 
heit. At this temperature the liquid helium showed 
absolutely no tendency to solidify, according to the 
report of Dr. Onnes, who expresses the opinion that 
helium may remain a liquid even at the absolute zero. 

This temperature, 273 degrees below zero Centigrade, 
denotes the entire absence of heat, or, expréssed in more 
scientific language, the entire absence of atomic or 
molecular motion. 

Every gas has been both liquefied and solidified ex- 
cept helium, which has never been reduced to the solid 
state in spite of years of effort. Dr. Onnes in his 
recent attempt, evaporated the liquid helium in the 
most perfect vacuum attainable, the pressure at the 
surface of the liquid being only thirteen thousandths of 
a millimeter of mercury, or about one sixty-five thon- 
sandth of an atmosphere. A battery of twelve glass 
and six iron Langmuir vacuum pumps connected in 
parallel was used to obtain this result. The previous 
attempts to solidify helium having produced a tempera- 
ture of 1.05 degrees absolute, Dr. Onnes undertook his 
latest attempt with the utmost refinement of technique 
and he was successful in getting the lowest temperature 
ever produced by man, 
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Reaching Upward With Concrete 


How the Twelve-Story Limit Set on Concrete Build- 
ings Has Been Discarded by Enterprising Architects 


By Norman M. Stineman 





1902 work was started on a sixteen 
reinforced concrete oflice building in 


ACK in 
story 
Cincinnati, known as the Ingalls Building. 
This was the single step in re 
inforced concrete construction up to that 
time. To some it seem strange that 
and engineers did not follow up 
the precedent established by this unusual building, but 
continued to design tall buildings by older methods. 
Lack of knowledge as to how to design this new mate- 
reinforced concrete, naturally the bottom 
was much less embarrassing to 


biggest 














may 


architects structural 


rial, was at 


of the whole thing. It 


un architect to argue his client away from reinforced 
concrete than to admit that he did not know how to 
deul with it in the design of a large building. 


By 1908 the theory of the design 
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of facts alony 





feet square. It will be 276 feet 
high from the first floor level to the 
top of the building. It will involve 
no outstanding problems of design, 
and there seems no reason to suppose 
that it will mark a permanent limit 
to the height of buildings of this sort. 


The Fact, the Course, and the 
Causes of Organic Evolution 
\ JE may distinguish between 

(1) the fact of evolution, as 








immense collection 


observational and _ experiment: |! 
lines. The total result was over- 
whelming. 


The importance of Darwin's 
work in the history of scientifi: 
thought is that it convinced scienc 
of the truth of organic evolution an: 
proposed a then plausible theory o| 
evolutionary causation. Since Dar 
win’s time, evolution as the histori: 
fact has received confirmation on 
every hand. It is now regarded b 
competent scientists as the only ra 
tional explanation of an overwhelm 
ing mass of facts. Its strength lie 
in the extent to which it gives mean 
ing to so many phenomena thu 
would be meaningless without such: 
an hypothesis. But the case of nat 








representing the historical series of 
events; (2) the course followed in 
evolution, for instance, whether the 

land vertebrates arose from fish-like 





of reinforced concrete structures had 
become quite well established; but 


in the meantime an erroneous idea 
concerning the practicable height 
limit of reinforced concrete build- 
ings became well rooted. It was 


twelve stories 
limit, be- 


said that a height of 
was about the economic 
cause in higher structures the lower 
very large 
valu- 


would be 
occupy too much 
Perhaps not one archi- 
writer 
made this 
tested out 


columns 
would 


story 
ond 
able space. 
tect or structural engineer or 
out of a hundred who 
statement had 
its truth or falsity by independent 
investigations of his own. But, at 
any rate, no more Ingalls buildings 
appeared for many 

It was not until 
war prices of structural steel made 


actually 


years to follow. 
the prohibitive 








ancestors, birds from reptiles, or the 


like; and (3) the causes of evolu- 
tion or what made and makes it 
happen. These three aspects, like 


those in the voyage of a ship, are 
separate through related items. They 
must be constantly distinguished, if 
there is to be any clear thinking on 
this matter. The historical fact of 
evolution attested by over- 
whelming Science has 
nothing to conceal, it stands “strong 
in the strength of demonstrable 
facts,” and invites you to view the 
evidence. The pursued by 
evolution is known broadly in many 
instances, but in the nature of the 
limited, and 


Sees 


evidence, 


course 


euse the evidence is 





many of the steps will always re- 
main uncertain, without, however, 
a calling in question of the historic 
fact. The causes 





the use of other materials impera- 
tive that designers of tall buildings 
again turned to reinforced concrete 
structural frames. They 
covered that by using an extra rich mixture of concrete 
‘1:2 or 


soon dis- 


for the columns in the lower stories, such as 1 


1:1144:3, and reinforcing the columns with both vertical 
steel bars and spiral steel hooping, they could design 
reinforced concrete columns that were no larger, and 


in some instances not as large, as encased structural 


steel columms in the same position. 
One of the conspicuous results of 
investigations Building in St. 


these later 
Louis, a 


most 
is the Arcade 


reinforced concrete office building having seventeen 
stories above the sidewalk and two stories below. This 
completed in 1917, greatly stimulated the 


structure, 
interest of builders in the possibilities of reinforced con- 
crete for very tall structures, so that the Arcade Build- 
ing did not long hold its record as the tallest reinforced 
concrete building in the world. 

It was superseded in 1921 by the Hide and Leather 
Building in New York City, an eighteen-story office 
building, having not only a reinforced concrete struc- 
tural frame, but also an exterior 


Arcade Building, 
stories; completed in 1917 


Ingalls Building, Cincinnati: 16 
stories; completed in 1903 


ural selection is far different. ©: 
recent years, this theory of th 
causes of evolution has suffered 

decline. No further hypothesis 


however, has completely displaced 
it. It remains the most satisfactor 
explanation of the origin of adaptations, although its 
all-sufficiency is no longer accepted. As a result of this 
situation, there has been much discussion among scien 
tists regarding the adequacy of what is often referre:/ 
to as the Darwinian Theory, meaning natural selection. 
In condenming selection as an inadequate explanation 
of the problem, biologists have often seemed to condemn 
evolution itself. It is not strange that the layman, for 
whom Darwinism and evolution are synonymous terms, 
believes that evolution has been rejected when he hears 
that belief in Darwinism is on the wane. He does not 
understand that what is thus meant by Darwinism ix 
not the historic fact of evolution, but the proposed cause 
of evolution—natural selection.—Abstract from articl 
by W. C. Curtis of the University of Missouri, in Schoo! 
and Society for April 14, 1923. 


Germany Builds New Super Radio Station 
FTER the completion of the new wireless station, 
i which the C. Lorenz Company is now constructing 
in the Upper Bavarian Alps, Germany will have th: 
most powerful and best equipped radio central in th: 
world. At first it will be devoted to 





of evolution pre- 
sent the 
difficult problem 
regarding which 
The recent stric- 

Sateson, which 
anti-evolu- 


St. Louis: 17 
most 


of all and the one 
we know the least. 
tures of Professor 
have been exploited by 
tionists, were directed wholly at cur- 


rent explanations of evolutionary 
causation and the course of evolu- 
tion. He affirmed his belief in the 


historic fact when he said: “Our 
faith in evolution is unshaken”’— 
meaning by “faith,” of course, a rea- 
sonable belief resting upon evidence. 

With this distinction between 
fact, course and causes clearly in 
mind, the significance of Darwin's 
work in the history of biological 
thought can be understood. Dar- 
win’s accomplishment was two-fold. 
In the first place, he establishe:| 
organic evolu- 








experiments on a large scale, but 
later it will be operated by the C 
Lorenz Company, under a charter 
by the government, for commercia! 
und governmental purposes. 

One of the remarkable features of 
the new super radio station, whicli 
is located in a shallow valley be 
tween the Herzogstand (1732 m.) and 
the Stein, one of the foot-hills whic!) 
rises above the Kochel Lake to a 
height of 940 m., is the manner in 
which the antennae are placed From 
the top of the Stein five aerial cables 
are stretched in fan fashion to five 
anchor points at the top of the Her 
zogstund, at an average height of 
300 m. above the station building 
The combined length of the five 
cables is about 244 km. To preven 
excessive strain on the aerials b 
wind or sleet, the insulated ends of 
the antennae are attached to a pow- 











facing of a special mixture of con 
crete. 

Not to be outdone, Dallas, Texas, 
came forward with a nineteen-story 


reinforced concrete office building 


known as the Medical Arts Build- 
ing, completed very early in 1925. 
Tt has supplanted the Hide and 
Leather Building as the tallest re 


inforced éoncrete building in exis 
tence. 

And now comes a story from Day- 
ton, Ohio, to the effect that the new 
twenty-one-story addition to the 
U. B. Building in that city will have 


a reinforced concrete’ structural 


frume, from which it appears that 
Dallas will enjoy its present dis- 
tinction for a limited time only. The 


Dayton structure, for which the con- 
tract was awarded early in 1923, 








tion as the only 
reasonable ex- 
planation of the 


past history of living things. Sec- 
ondly, he offered, in natural selec- 
tion, what then appeared an ade- 


quate explanation for the origin of 
species and hence for the causes of 
evolution. Darwin’s evolutionary 
urgument in his “Origin of Species” 
was that one species could give rise 
to another by means, as he believed, 
of natural selection or the preser- 
vation of favored races in the strug- 
gle for life. If a given species could 
be shown to give rise to another, 
the same process could be continued. 
No limit could be The types 
thus produced could depart indefi- 
nitely from the parent form. Once 
the mutability of species be admit- 
ted, the only reasonable conclusion 


set. 








will have a ground area of 59 by 129 
feet for the first fifteen stories, while 
the upper six stories will be fifty 


Medical Arts Building, Dallas; 19 
stories; completed in 1923 


is that evolution has taken place. 
His argument was supported by an 


Hide and Leather Building, New 
York: 18 stories; completed in 1921 


erful single cable which passes over 
a pulley at the highest point of the 
Stein. To the lower end of this 
cable a heavily weighted car is fastened, which rests 
on an inclined track on the farther slope of the hill 
The ballast on the car is sufficiently heavy to keep the 
five aerials well stretched under normal conditions and 
to counterbalance their weight when they are exposed 
to strong wind or are coated with ice. In this way it is 
hoped that sagging of the antennie will at all times be 
kept within permissible limits. 

For sending out electro-magnetic waves two units will 
be provided, a Poulsen-Lorenz arc-light sender of ap 
proximately 2000 kw. and a high-frequency generator 
of the Schmidt type of equal capacity. The electrical! 
energy required will be obtained from the Walchen 
Lake power station nearby. The desired high frequenc) 
will be obtained either directly from the generator 01 
by a frequency transformer as at Nauen. As the equip 
ment described will render it possible to make, fo 
the first time, a comparative test of the two method- 
of sending, the result of the contemplated tests is 
awaited with great interest by radio experts in all parts 
of the world. 
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Waterproofing Cloth by Electrical and 
Chemical Action 
( RIGINALLY there were two general methods of 
rendering fabrics resistant to water. The mechan- 
ical process of impregnating the cloth with rubber, 
resins, waxes or gums makes the fabric not only water- 
proof but airproof as well. Such fabrics are non-ven- 
tilating, whereas in most applications air circulation 
through them is essential. Chemical impregnation of 
the cloth with a coating which is insoluble in water, 
while meeting this difficulty, is open to the objection 
that all such coatings known are insoluble only up to 
certain point, and will 
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abandoned for the plate. This change led to the present 
type of machine, in successful commercial use today at 
the Tate plant in Cranston, R. I. This plant has a 
waterproofing capacity of about 36,000,000 yards per 
annum. 

Wool and silk fabrics are waterproofed on a machine 
with two sets of electrodes, cotton fabrics on one with 
four The extra electrodes are necessitated by 
the structure of the cotton fiber, less easily penetrated 
by the chemicals than the wool or silk. The cloth 
passes first through a bath of sodium oleate, a very 
dilute solution being used. 


Sets, 


The fabric dips into the 


253 


passes from the graphite cathode through the cloth te 
the positive aluminum electrode. 

The essential feature is the simplicity and the ease 
with which the treatment of the cloth is effected. The 
cloth takes but little time to pass through the machine, 
and it is really remarkable to observe how much its 
properties are changed by this short treatment. An 
ordinary piece of printed calico, which absorbs water 
like a sponge before treatment, sheds it like the back 
of a duck after treatment. Under ordinary pressure 
the water will absolutely not penetrate into the fibers 

(Continued on page 296) 


An Air Washer for the 





quickly disappear on vigor- 
washing such as is or- 
dinarily conducted in the 
susehold and the laundry; 
while such fabrics cannot be 
dry-cleaned, the aluminum 
soup Which constitutes the 
waterproof coating, being 
soluble in the benzene of the 
dry-cleaner’s soap. 

Numerous efforts had been 
made to avoid both horns of 
dilemma by the devel- 
opment of an_ electrolytic 
waterproofing process of 
some sort; but none of these 


ous 


this 


processes had reached a com- 
mercial development, In 1907 
this phase of the subject 
came to the attention of Mr. 
Alfred O. Tate, a Rhode 
Island manufacturer. Mr. 
Tate had been private secre- 
tury to Edison in the early 








Automobile 
N any engine, no matter 
what the service in which 
it is used, the chief cause of 


weur of pistons, rings and 
cylinder bores is the dust 
drawn in with the air sup 


ply. Furthermore, such dust 
in almost all cases comprises 
well over half of the solid 
matter or “carbon deposit” 
that accumulates in the com- 
bustion spaces. 

Practically complete re- 
moval of dust from the air 
is accomplished by simple 
means and in small space in 


the novel air washer shown 
herewith, in which the air 
is caused to pass through 


thoroughly 
fine water 
this mixing 


become 
mixed with a 
spray. During 
the water gets possession 


and 








eighties, at a time when the 
dean of inventors was work- 
ing with a telephone receiver 
consisting of a chalk cylin- 
der, moistened with a chemical solution and revolved 
by a motor. Under the variations of the incoming cur- 
rent the electro-osmotic properties of this cylinder un- 
derwent local variations, and it was possible to utilize 
variations in reproducing the sound which had 
been impressed upon the current at the sending end. 
The device, however, was much too complicated for 
extensive development, and was replaced, in due time, 
by the present receiver. It is, deservedly, the least 
well known of Mr. Edison’s inventions; but it is of 
interest on its own grounds. In particular, Mr. Tate’s 
recollection of the work done with it brought him to 
realize that the principle involved in the waterproofing 
of fabrics, not merely by 


these 


Electrolytic waterproofing and converting machine of the plate type which waterproofs fabrics of 


various kinds 


bath in an endless band, the excess solution being 
squeezed out as it passes between hard rubber rolls. 


The treatment is repeated, when the cloth is ready for 
the electrodes. So far as the chemicals used in this 
and later steps are concerned, the process is identical 
with the unsatisfactory ones which it is intended to 
supersede; the difference lies in the more thorough 
penetration of the material under the electrolytic action 
than under ordinary physical contact. 

The electrodes are arranged vertically. The anode 
is built of aluminum bars, one above another and bolted 
together in a suitable frame, over which the woolen 
pad mentioned above is secured. The cathode is also 


of the dust, and retains it. 
After the water spray treat- 
ment, all liquid water is re- 
moved from the air, and the latter passes on to the 
engine thoroughly cleansed and somewhat humidified. 
Tests show cleaning efficiencies never than 97 
per cent, with the engine idling. And as the air flow 
is increased the cleaning efficiency always increases. In 
making such tests only the finest and most impalpable 
dust obtainable has been employed, so it is claimed. 
Everyone is familiar with the greater smoothness and 
sweetness of the engine and its particularly “live” feel, 
in evening and night running. This results from the 
in general greater relative humidities and lower air 
temperatures after sundown us compared with those 
earlier in the day. Use of the automobile air washer 
results continuously in 
just such a condition of 


less 

















coating them with a 

\ ater-remtetamt film on ma the air—somewhat 
the surface, but by caus- Ss lower temperatures and 
ing the water-repellant cere sci 2: an increased _ relative 
agents to penetrate into Se humidity. 

the very internal struc- -- - == In the case of an en- 


ture of the fibers them- 
selves, was one of elec- 
just as in 
the ease of the chalk 
telephone receiver. 

The essential features 
of Mr. Tate’s first water- 
proofing machine, devel- 
oped in 1908, have been 
retained in all the sub- 
sequent improved mod- 
els. There is the graph- 
ite electrode, the cathode 
which a_ solution 
of aluminum acetate is 
permitted to flow, an 
aluminum anode, and a 
heavy woolen pad com- 


tro-osmosis, 


over 























gine that “pinks” read- 
ily, it is a certainty tha 
= use of the air washer 
: will eliminate the pink- 
ing, and will, therefore, 
= cause an increase in the 
= power delivery. 

To insure a clean air 
supply, having a consid- 








erable amount of water 
vapor in it, it is only 
necessary to keep the 
washer supplied with 
2 water. The one and one- 
quarter-inch washer 
(suitable for use with 
all engines having one 


| 
hi 
il 








inch or one and one- 








pletely enveloping the 
latter—a distinctive 
characteristic of the in- 
ention, making it pos- 
ible to attain an evenly distributed waterproofing. 
Laid aside for several years, the idea was picked 
p again after the outbreak of the war, and a second 
nd third machine produced in 1915 and 1916. The 
itter was installed in Montreal in October, 1916, and 
sed for waterproofing the fabric used in the Canadian 
viation uniforms. On a military basis the machine 
vas satisfactory, but its slow speed of operation—one 
ard of cloth per minute—made it plainly useless on 
normal commercial basis. The controlling factor was 
seen to be the time of contact between cloth and elec- 
trodes; and to speed up the travel of the cloth without 
shortening this time of contact, the roll electrode was 





Air washer for the automobile and tractor engine, showing the method of automatically controlling the water 
supply to the washing chamber, and the courses followed by both air and water 


vertical, and consists of graphite bars, fitted loosely 
into metal guides and held in position by springs, which 
allow a delicate regulation of the pressure against the 
cloth as it moves through the machine. This makes 
it possible to vary the pressure according to the char- 
acter of the fabric being treated, and to pass a seam 
through the machine without stopping the apparatus. 
Each graphite bar is provided with a feed trough, ex- 
tending the width of the bar and perforated at the 
bottom with small openings; The solution of aluminum 
acetate is fed to these troughs continually and trickles 
down through the perforations, wetting the cloth thor- 
oughly and making it a conductor of the current, which 


quarter-inch carburet- 
ers) has a water supply 
capacity of one gallon, 
which supply is suffi- 
cient for from 500 to 1000 miles of running. 

The high cleaning efficiency of the automobile air 
washer is the result of the very intimate contact be- 
tween the water and the air, and is somewbat con- 
tributed to by the fact that none of the dirty water 
out of the washer with the air. The finely 
sprayed water is completely separated from the air, 
after it takes on the dust, and for this reason the rates 
of water consumption are very low and are wholly 
accounted for by the evaporation. At the same time, 
accumulation of dirt in the washer has no effect upon 
the cleaning efficiency, nor does it cause the slightest 
increase in the pressure drop through the washer. 


passes 
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Make-Believe Lightning 
Investigating Lightning Voltages in the Laboratory to Solve 
Lightning Arrester Problems 
By F. W. Peek, Jr. 


General Electric High-Voltage Engineering Laboratory 


the sparks that last less than a millionth of a second. 
Other tests have shown how readily a lightning spark 
will clear the insulator string in a heavy rain. The 
insulator shield does not reduce the lightning spark- 
over voltage; nor does the rain In the case of photo 
sraphs of the wet test of insulators, made at a speed 
gxreater than one-millionth second, the illuminated rain 
drops appear stationary in space. 

Other practical investigations similar to those men- 
tioned are being carried out in this unique laboratory. 
Space does not permit full details, but we may mention 
u few of them, such as propagation of lightning on 
transmission lines, protective value of lightning arrest- 
ers, effect on insulations, value of ground wires, choke 
coils, ete. The lightning generator is also of great value 
in theoretical work. Indeed, one of the spectacular 
phases of the work has been the simulation of actual 
lightning striking a miniature church and houses, as 

















Sixty-cycle are caused by the flashing over of high- 


voltage current ~ : 
shown in one of the accompanying 
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Miniature church and cottage struck by man-made 
lightning bolts 


just what are the possible uses of a million volts ir 
practical transmission. The conductor for such hig 
voltage would be about one-half inch in diameter. If 
it is assumed that this is a hollow tube with copper 
equivalent to a one-inch rod, it is possible to transmit 
3,000,000 kilowatts a thousand miles with about 12 per 
cent loss and a million volts at each end. If five-in« 

tubes were used there would be very little loss in fair 
weather, but during a rainstorm the loss would be of 
the order of 1000 kilowatts per mile. An approximat: 
idea of the size of a 1000-K.V. or 1,000,000-voit tower, 
compared with a 200-K.V. tower, is given in the accon 

panying sketch. 





illustrations. 





The striking fact that these fiz- 
































N STUDYING the effects of lightning on po ; : : a . ; 
transmission lines and on such apparatus he High-Voltage Engineering Lab- | e x ures bring out is the large amount 

as transformers and lightning arresters, it oratory at Pittsfield is equipped | lf - of power necessary to make such a 

is important to have facilities for producing with the apparatus necessary to | le line economically desirable. They 

lightning voltages in the laboratory closely carry on the problems of pure and v also emphasize the enormous size 
approximating those occurring in practice. applied research, as well as the | if + of the apparatus units necessur) 

An investigation of the lightning voltages induced more immediate developmental prob ; | If present practice were followed 
on transmission lines has shown that during any storm lems. The first essential of such a |* ° 1,000,000-kilowatt transformer units 
many discharges take place on gaps set for lower volt- laboratory is plenty of free space | ¢ a would be mecesuary. This would 
tages. The discharges become less and less frequent A single example will make this ? probably mean erecting them in the 
for the higher settings, and finally very few are found ipparent. During a recent investi i? > o field. The problem of size and trans 
that exceed about 400 K. V., or 100.000 volts. However, gation sparks over eighteen feet in 1 portation becomes greater than the 
higher voltages do occur occasionally Another check length were obtained. A _ visitor's | problem of voltage. However, it is 
gallery is provided so that the srt only a little over ten years ago that 


on the voltage is the fact that insulator strings of seven 


or eight units rarely flash over during lightning storms sparks may be observed in safety. 


It is possible to make this whole 
laboratory dark in a few minutes 
A smaller dark room is available 


Lightning voltages or impulses are known to be of very 
steep wave front, which has the effect of increasing 





the 220-K.V. line was in a similar 
al laboratory stage as the 1,000,000 
N volt line discussed today. 





the voltages across an insulator or other apparatus 
at the rate of’ millions of volts per second. for tests up to 300 K.V. or 300,000 220.000 Voits 
volts The whole building «is of 


A few years ago a 200-K.V. or 200,000-volt impulse Comparison of 


A New and Novel Use for 
Aluminum 


1,000,000 Voit s 


present 220- 


or lightning generator was built to give lightning substantial brick construction and | 600-selt tranemiasion tower ( NE of the most interesting news 
voltages of predetermined characteristics. The time lag kept at practically constant temper | with probable 1,000,000-volt items in a long time is the state 
of various gaps was carefully measured and the term ature inside. Apparatus is available | tower ment which appeared in the daily 

} press recently that in Chemnitz, 


effects of such 





ratio” resulted. This generator has. been for studying the 
weuther conditions as heat and cold, 
dew formation on insulators Special 


“impulse 
added to from time to time as higher exciting voltages 
have become available. An increase to almost 750 K.V. and rain and 
the measuring instruments are also available. As an ex- 


750,000 volts was made in 1916, while within 
necessiury 


to approximately two million ample, spheres forty inches in diameter are 
to measure the very high voltages. 
In conclusion, it may not be out of place to discuss 


or 


last vear an increase 


volts has been made. 
It is not the intention to give details of the apparatus 
here, since these data miay be obtained from 


Saxony, aluminum is being used as 
a substitute for wood in a most novel manner. The 
statement is to the effect that aluminum sheets or plates 
are being used for stage scenery by the managing dire: 
tor of the opera house in that city. It is also stated 
that because wood is so expensive the new material his 
been tried and found to be successful, but this 
is not the only advantage. Aluminum as 





technical reports now available. Briefly, the 


voltage is obtained by charging a large con g | as — 





denser to the desired voltage and discharging 
it through a known inductance and resistance. 
Standard step-up transformers ure used in suf- 


to obtain the desired voltage 


ficient number 
r charging the condensers. The result is a 


single lightning impulse of great power. 

In the lightning tests described in this arti 
cle, the voltages were applied at a rating of 
50 million million volts per second. The power 
may be of the order of millions of kilo 


watts. The time of application is measured 
in micro-seconds (millionth of a second) 
This type of discharge must not be confused 


Ab abeeoe =) : 
eR 


with the high frequency obtained from an os 
cillater. In the lightning generator the dis 
charge of energy is so rapid that the resultant 
spark is “explosive,” and is accompanied with 
a loud sharp report or crack 

By means of the high voltages obtainable 
in the General Electric High-Voltage Engineer 
ing Laboratory at Pittsfield, Mass., it has been 
possible to learn much regarding high-tension 
insulaters. One of the problems that has been 
solved is whether lightning voltages will clear 
a shielded insulator string, just as will a 60 
evele spark-over. Heretofore, impulse voltages 
sufficiently high to spark over a string have 
not been available, but photographs made of 
the tests indicate that the impulse goes to the 








scenery is not only lighter to handle but ft 
is not subject to the menace of fire and 
is also found that scenery can be painted on 
both sides of it. Besides this, the paint dec 
orations which are put on can easily be erased 
and no acoustie difficulties have yet appeared 
through the use of the new material. The 
aluminum is delivered to the theater in rough! 
rolled plates of the same form and size as art 
wooden sections of scenery and its thickness 
varies from five to eight millimeters. 

This development emphasizes the role whic 
it is not at all unlikely not only aluminu! 
but light alloys may play in industrial life in 
the future. It is recalled that the frame 
work of the great American dirigible “ZR1.” 
which is now nearing completion in New Jer 
sey, is made almost entirely of duralumin, 4 
special alloy of aluminum, In the heat-treated 
condition this alloy has a strength equal to 
mild steel, combined with a lightness which is 
a distinct asset. The Bureau of Standards 
has conducted some extensive tests on this 
material and finds that its strength efficiency, 
or its tensile strength divided by its weight, 
is 200 per cent in excess of that of mild steel! 
As soon as light metals and alloys are per- 
fected in production and cheapened in cost 
there will undoubtedly be many other uses to 
which they can be put as a substitute for 
either wood or even steel. This use for stage 








shield and clears the string. These tests are 


conducted in the dark, so that the camera General view of the imitation-lightning producing apparatus employed 
may record the results. The photographs show in the High-Voltage Engineering Laboratory at Pittsfield, Mass. 


scenery is but the proverbial straw that indi- 
cates the direction of to morrow’s wind. 
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Radio Without Interference 


Experiments Proving that Radio Messages May be Sent 
Successfully on Wave Length of Ten Meters 
By D. H. George 





OWN at the Cleveland Park laboratories of 
the Department of Commerce in the Dis- 
trict of Columbia, latterly, if you chanced 
to pass that way, you would have 
a most unusual contraption which looked 
for all the world like a queer-shaped tent, 

made of wires instead of canvas, strung in this direc- 

tion, that and every other. Query of one of the several 
scientists who were scurrying to and fro from one part 
of the novel equipment to the other, regulating appli- 
unces and taking records, would have elicited the infor- 
mation that tests of wireless communication on wave 
lengths of ten meters were in 

Had you been interested and inquired further about 
the novel apparatus—such as you probably had never 
seen before—the Federal investigators would have told 
you it was a parabolic reflector that was being used in 
experiments that have paved the way 
out of interference—the heretofore 
radio communication, 

and research has devel- 

‘ference between differ- 


seen 














progress, 


the epoch-making 
for taking the fear 
unconquerable bug 
briefly, the national 
oped the ironclad facts that inter 


aboo of 


search 


ent radio transmitting stations can be reduced by the 
use of markedly directional antennswe for transmitting 


wave lengths not 
are of inestimable 


und receiving, and by the use of short 
at present employed. data 
scientific importance despite that they demonstrate that 
directional antennze are not suitable for broadcasting 
market reports, music or other form of entertainment. 
However, they can be employed for the 
reception of such material that is circulated via wire- 
For point-to-point communications—messuges sent 
directly from a certain transmitting station to a definite 
receiving station—directional antennze cun be employed 
udvantageously at both outgoing and incoming ends. 

It is an abrupt departure from the fundamental 
practices of radiography as hitherto pursued to intro- 
duce into active short wave lengths; for, pre- 
viously, radio communication has been carried on chiefly 
by the use of wave lengths of not less than 200 meters. 


These 


successfully 


less, 


service 


To violate precedent and to attempt to harness very 
short wave lengths for daily service, were logically the 
special tasks of Uncle Sam, if for no other purpose 


than to extend the field of radio research. The use of 
short waves with the accompanying reduction in inter- 
ference, has never been popularized despite that no less 
n authority than Mr. Marconi himself recommends it. 

















The ten-meter transmitter, consisting of a 50-watt 
vacuum tube, the elements of which are used as the 
condenser, and a simple coupling arrangement 


the national authorities down Washington way 
have latterly acted on the suggestions of the inventor 
of wireless, the result being a experiments 
in radiotelegraph and radiotelephone transmission on a 
the transmitting 


Albeit, 


series of 


wave length of ten meters, using at 
station a reflector composed of short. vertical wires 
arranged as elements of a parabolic cylinder. A 50- 


watt electron-tube generating set was employed, the 
capacity between the elements of the tube, together 
with the grid and plate coupling coils, formed the gen- 
erating circuit. Two short, vertical, multiple-wire con- 
ductors—one above and one below the generating set— 


were used to radiate the waves from the generating 


set. A special coupling coil was linked between the two 
vertical conductors, and the generating set thus was 
coupled to the system. The generating set with the 


vertical conductors was suspended in the focal axis of 
the parabolic cylinder. Each wire of the reflector was 
tuned separately to ten meters by adjusting its length. 
With all adjustments of the reflector correctly made, 
satisfactory directional transmission was obtained. The 




















Forty wires, each 14 feet 5 inches long, spaced one 
foot apart in the parabolic reflector for maximum 
reflection on a ten-meter wave length 


tests demonstrated that at least 75 per cent of the radi- 
ated power was confined to an angle of 40 degrees. 
Reduced to brass tacks, the data showed simply that 
by the use of the parabolic reflector and the short wave 
length, radio signals and messages could be sent out in 
a single and definite direction without the conflicting 
din and confusion of atmospheric disturbances or other 
forms of interference. The disturbances worked com- 
monly by stray waves caused by atmospheric electricity 
—occasionally during the summer season these “strays 
bad as to render wireless communication 
practically eliminated where such 
short wave lengths as ten meters were used. The small 
directional antennze used in conjunction with the wave 


become so 
impossible — were 


length of ten meters markedly reduce the difficulties 
that emanate from itinerant “strays.” 
Furthermore, some of the more recent systems of 


point-to-point communication, such as the sending of 
photographs by radio and the remote control of machin- 
ery and other mechanical equipment by wireless, can 
be carried on and improved by the directive short-wave 
transmission. Between points not otherwise readily 
accessible, radio offers an admirable method of com- 
munication where interference can be minimized. In 
addition, directive transmission makes possible exten- 
sive radiotelephone and radiotelegraph communication 
on a large scale with a minimum amount of power as 
well as with the least interference. As the waves are 
reflected and radiated in but one direction, a 
powerful generating set is required to cover a certain 
distance than with a nondirective antenna. 

A 50-watt electrode tube of the coated filament type 
was used in the recent Federal tests because it func- 


less 

















Receiving apparatus employed by Government ex- 
perts in studying the directive characteristics of 
radiation from parabolic reflector 


higher frequencies than any of the others 
tried out. As the effective method of obtaining 
directive transmission for wave lengths was by 
the use of a reflector in the form of a parabolic cylinder, 
this was the system followed. The wave from this 
variety of reflector is quite similar to a parallel beam 
of light which has penetrated a small slit in an opaque 
sereen. This reflector was made by suspending 40 
wires from a frame constructed in the form of a para- 


tioned at 
most 
short 


bola. Each of the wires was tuned to ten meters and 
spaced one foot apart. The frame was hung from a 


rope stretched between two poles so that the reflector 
could rotate through 360 degrees. The suspended wires 
were insulated from the frame and from each other. 
The focal distance was made one-quarter of a wave 
length—2.5 meters or 98.4 inches. The reflector was 
made like a parabolic cylinder because this form main- 
tains the proper phase relations and obtains maximum 
reflection, 


For rec .iving signals at distances greater than 150 
feet, a receiving set made up of a detector and two 
stages of audio-frequency amplification was used, An 


external heterodyne was employed when receiving con- 
tinuous wave signals. The antenna used in picking 
up the energy at the receiving apparatus was a single 
wire tuned to the incoming wave frequency and coupled 
at its center by means of a special coil to the secondary 
coil of the receiving set. The total length of the wire 
used in this antenna was 14 feet 4 inches. 

Reflections in all were imperfect where the 
lengths of the reflecting wires were not the same. When 
the reflecting wires were all made the same length and 
the wave length of the signal source was made slightly 


eases 


shorter than ten meters, the reflecting wires were 
thrown out of tune and the radiation through the rear 


equal to one-half that along the 
true line of reflection. The best possible reflection was 
obtained when the length of each of the 40 reflecting 
wires was made 14 feet 5 inches and these wires were 


of the reflector was 


spaced 12 inches apart. All these data were obtained 
with the reflector having an aperture equal to one 
wave length. The aperture was then increased to 1.5 


wave lengths, the parabolic frame being extended with 
ten tunnel wires suspended one foot apart on each ex- 


tension. This arrangement resulted in no leakage at 
the rear of the reflector. Very poor reflection, accom- 


panied by considerable leakage, obtained when every 
other wire was removed and the total was reduced from 
40 to 20. This resulted the remaining wires 
were detuned by the removal of their neighbors. 

To determine the effect of leakage through a 
in the parabola, ten consecutive reflecting wires were 
removed with the consequence that heavy leakage oe- 
curred, These tests showed that for efficient directive 
transmission, the source of the waves to be reflected 
must be placed exactly at the focus: the reflecting wires 
must be tuned to resonance with the source, while the 
width of the reflected wave front is dependent on the 
size of the aperture employed. Strong signals were 
received at a distance of two miles, using a single-turn 
coil antenna six inches in diameter. 


because 


hole 


256 
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OIL WELLS 
‘ AND 
FIELD STORAGE 





TANK FARM 










ARLY in the last century petroleum was a 
nuisance. The oil seeped into salt wells and 
spoiled what was an altogether more valu 


able commodity. The crude oil, skimmed from 








springs and pools, was used in a small way 
as a medicine, “good for man or beast,” and 
a few persons burned it in lamps. It gave a good light, 


but its oder was offensive and it was by no means as popu- 
lar an illuminant as oil. 

Later it that the had 
properties far superior to the animal oils and greases then 
in general use. It that by filtering 
the crude petroleum refining it in 
Corl ld be 


whale 


was demonstrated oil lubricating 


was also discovered 


through charcoal, or 
the offensive odor 


enhanced 


crude stills, much of removed 
und the illuminating 
Thus, by slow steps, the use of petroleum increased until 
the old method of recovering it from the 
and springs failed to yield sufficient oil to supply the 
mand. And, so, in August, Edwin L. Drake 
drilled in the first commercial oil well in this country near 
Titusville, Pa. This little well—it 
and its total yield that first year was less than 2000 barrels 
was the real beginning in the United States of what is 
today one of the world’s greatest industries, without which 
modern and industrial life would be 
Following Drake's effort, a wave of development 
over the Pennsyivania oil fields, spreading to Ohio, West 
Virginia and Kentucky, and, later, to the great mid-con- 
tinent and California fields, which today are the most im- 
portant oil-producing territories in the world 
It is safe to say, however, that none of the pioneer oil 
men—and they a fairly far-visioned lot the 
lengths to which industry they creating would 
go. As a matter of fact, oil men of the present generation 
have seen created a new industry which bears practically 
no resemblance to that in which they received their early 
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training. The basic commodity—crude petroleum—is the 
same, but that is about all. 
The change has occurred since 1906, when the main 


the world 
33,000,000 


purpose of the petroleum industry was to supply 
with an illuminant about 
barrels were produced in tha 
1906 the internal combustion engine has come into 
universal no the principal com- 
produet of erude petroleum. Its place has been 


kerosene—of which 





Since 


use. Kerosene is longer 
mercial 


taken by gasoline and today the industry's reason for being 


is to supply the world with constantly increasing quantities 
of motor fuel It is interesting to note that last year the 
production of kerosene was about 55,000,000 barrels, or 
an increase in sixteen years of slightly more than 63 per 


cent, while the production of gasoline was about 143,000,000 
barrels, ired only 8,000,000 in 1906, or an in 
erease of 1750 per cent. 

As it exists today the petroleum 
of four distinct but related 
transportation, refining and marketing. 
its own particular problem and each must be considered 
relation to the others if any 
obtained 


with 


com 
industrv is composed 
branches production, 
Each of these has 


closely 


its 


separately as well as in 


comprehensive picture of the industry is to be 


Production naturally comes first and the statistical posi- 


tion of this branch stated. The United States 
produces about 62 per cent of the world’s supply of crude 


petroleum. There are at more than 280,000 pro- 


is easily 


l rresent 


ducing wells in this country and the 1922 output was 
550,000,000 barrels of 42 gallons each. 
There is no assurance, however, that the present rate 


can be maintained. Oil production is a most uncertain 
business and it has been well said that nobody can tell 
today where oil will be found tomorrow, nor, having been 


found, how long the supply will last. 

Therefore, although opinions differ on the probable extent 
of the future supply of oil in this country and in the world, 
there can be no doubt that the continuity of the supply 
depends entirely upon the discovery and development of 
new and important pools here and elsewhere. To this end, 
prospecting for continuous and in this work the 
so-called “wildeatter” is a most important factor. 


oil is 


Locating oil is an uncertain and expensive proposition. 
Materials for drilling have to be transported long distances 
terrible no roads at all. Too often the 
wildeatter may have put cent he owned or could 
into the venture, only to have his efforts end in 

The percentage against the producers may be 
from the fact that out of 23,831 wells completed 
east of the Rockies last year only 16,501 were producers. 

Oil wells vary in depth, according to the territory in 
which they are drilled, but the average depth of all wells 
drilled in 1922 is estimated at 2827 feet. 

Drilling equipment consists of the familiar derrick, vari- 
ous drilling tools, cables and an engine. Derricks range 
90 feet upward in height and are usually made of 
wood, although construction is finding favor. The 
derrick is erected immediately over the spot to be drilled 
and, in the ordinary rig, the cable is passed over the crown 
pulley at the top, one end is attached to the drilling tool 
and the other wound on the shaft of a bull-wheel. The 
end of the walking-beam, operated by a band-wheel, is 
clamped to the cable above the drilling tool, the engine is 
connected and the rig is ready to start. Steam power 
is usually employed, although electricity is sometimes used. 

This is the percussion method of drilling and is the one 
used, especially in hard formations. The 
favored for soft formations and sometimes 
a combination of and cable drilling is resorted to. 

Actual drilling may be completed in a time or 
the petroliferous sand may not be reached for months. So 
many delays are possible that no accurate estimate can be 
made in advance. For instance, it frequently happens that 
the drilling t lost in the hole, necessitating the 
tedious job of fishing for them with various tools made for 
the Then the casing, or steel pipe used to line 
the hole to keep out water and prevent caving, may be 
come “frozen” or stuck. When this occurs it is sometimes 
necessary to use a nitroglycerin “squib” to break the grip 
of the surrounding soil and release the casing. All of these 
things make for serious delays and add to the expense. 

When the oil-bearing sand is reached it sometimes hap- 
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pens that there is pressure of gas at the bottom of the 
well sufficient to force the oil in a stream far above the 
top of the derrick. Such wells are known as “gushers” 


In 1922 the United States produced over 23 billion gallons of crude oil; 62 per cent of the world’s supply. The above diagrf it is p 
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sionally it happens that a well does not yield freely 


ows signs of exhaustion, and “shooting” may be 
ible to loosen the oil sand and stimulate the flow. 
s done by lowering a torpedo loaded with nitro- 


fin to the proper depth and exploding it. The quan- 
f nitroglycerin used varies with conditions, but up 
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to 160 quarts has been fired in a single charge. Shooting 
is not always snecessful and wells have been ruined by 
too great disturbance of the oil-bearing sand. 

As the crude oil comes from the well it is run into field 
storage tanks. These are comparatively small steel or 
wooden containers and are not intended to retain the oil 
for any length of time. It frequently happens, especially 
where wells come in with a heavy initial flow, that earthen 
storage is used, the earth being banked up to hold the oil 
in a large pool, This method is wasteful owing to evap- 
oration, losses as high as 40 per cent having occurred. 

It is at this point that the production and transportation 
branches of the industry overlap. The oil is taken from 
field storage through a system of so-called gathering lines 
which are of 2- to 6-inch steel pipe through which the oil 
is pumped to the “tank farm.” This is a collection of huge 
steel tanks where the oil is gathered before being distrib- 
uted by trunk pipeline to the refining centers. 

There are more than 60,000 miles of trunk pipeline, 
usually of 8-inch steel pipe, operating from the producing 
fields across country to terminals located on the Atlantic, 
Gulf and Pacific coasts, where the oil is refined or shipped 
as erude in tank steamers or cars. The trunk pipelines 


are common carriers and are under the control of the 
Interstate Commerce Commission. At intervals on the 
lines are pumping stations to force the oil along. In the 


Eastern and mid-Western regions, these stations are about 
35 miles apart, but in California, where the oil is much 
heavier, pumping stations are located every 12 miles or so 
and even then it is sometimes necessary to heat the oil. 

Employed in the transportation of oil, both crude and 
refined, are more than a thousand tank steamers, or tank- 
ers, as they are called. Of these nearly 400 are under 
American registry. The average capacity of the American 
tankers is 67,000 barrels. 

Tankers are used for transporting crude oil, fuel oil, 
lubricating oil and gasoline. Within recent months they 


have been used to bring large quantities of California 
crude through the Panama Canal to refineries on the 
Atlantie Coast. This is somewhat of an innovation and 


was made practical on a large scale by the state of the 
market incident to the recent enormous production of 
California crude. As a rule, the crude oil refined on the 
Atlantic and Gulf coasts has come from the mid-Continent 
and Gulf fields and those east of the Alleghenies. 

The refining of crude requires complicated apparatus, 
but the operation may be briefly described as progressive 
distillation at successively higher temperatures. Gasoline 
being the most volatile product, is naturally driven off 
at the initial heating. The temperature is then increased 
and kerosene results. Thereafter come in order gas and 
fuel oils, lubricating oil, paraffine wax, coke and asphalt, 
depending upon whether the crude has a paraffine or an 
asphalt base, and lastly a variety of minor products the 
character of which also depends upon the crude. 

It probably will be a revelation to those of the motoring 
fraternity who seem possessed of the idea that all that is 
necessary to obtain a barrel of gasoline is to run a barrel 
of crude through a refinery, to learn that some crude has 
not sufficient gasoline to warrant refining it at all. The 


average yield of refined products from a 42-gallon barrel 
of mid-Continent crude is as follows: Gasoline, 25.6 per 
cent; kerosene, 9.7 per cent; and fuel oils, 47.9 per 
cent; lubricating oil, 4.3 per cent; wax, coke and asphalt, 
2.4 per cent; miscellaneous products, 6 per cent; loss in 
refining, 4.1 per cent. 

A method of increasing the yield of gasoline by what is 
known as the “cracking” process has been perfected and 
is in use in 127 of the larger refineries. This involves the 
redistilling under pressure of gas and fuel oils so that the 
molecules are disintegrated or “cracked.” By this process 
the average gasoline yield of mid-Continent crude 
been increased from 8 to 15 per cent. The cracking sys- 
tem is costly to install, however, and is practicable only 
for refineries having a large and constant run. 

At this point the refining, transportation and marketing 
branches of the industry overlap. Obviously the refined 
products have to be taken away from the refinery and 
distributed literally to the ends of the earth. Gasoline, 
kerosene and lubricants are shipped to market or pier in 
barrels, drums, wood-encased cans—the case oil of com- 
merce——or tank cars. Domestic bulk shipments are made 
exclusively in tank cars. These cars are familiar sights 
to the traveler. There are about 133,000 of them in the 
petroleum service in the United States, with an average 
eapacity of 8000 gallons. All but 11,000 are privately 
owned, that is by refining and oil transportation companies. 

The usual system of domestic distribution is as follows, 
taking gasoline as being the product with which the public 
is most familiar: Shipment is made by tank car from the re- 
finery ; at destination the gasoline is pumped from the car 
into the distributor’s tanks: from there it is taken by tank 
wagon or truck to the public filling station or direct to 
the consumer’s private tank, whence it passes into con- 
sumption. The consumption of gasoline in the United 
States alone last vear was nearly 5,350,000,000 gallons, in 
addition to 600,000,000 gallons exported. 

Actually, gasoline is one of the greatest problems with 
which the more than 400 American refineries have to deal. 
This is on account of the seasonal demand which is subject 
to wide variations. The lowest point is reached, of course, 
during the winter months and the demand gradually in- 
creases as the weather grows warmer, until the peak is 
reached in mid-summer, when consumption will be more 
than 100 per cent above the low point. In order to meet 
this fluctuating demand, it is necessary for the refineries 
to operate on practically a uniform basis throughout the 
year, storing the product in slack season. 

It is estimated that each registered automobile, includ- 
ing trucks, taxicabs, buses and pleasure vehicles, consumes 
about 425 gallons of gasoline 2 year. This estimate makes 
no allowance for airplanes, motor boats, tractors or other 
internal combustion engines. Of the gross con- 
sumption increases from year to year. The 1922 consump- 
tion of 107,000,000 barrels was 26 per cent greater than 
that of 1920 and 18 per cent more than that of 1921. The 
consumption during April of this vear was at the rate of 
140,000,000 barrels a year, or 7,000.000,000 gallons, plus 
exports of 14,000,000 barrels, or 700,000,000 gallons, and 
April is not ordinarily a month of peak consumption. 
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Measuring with Light Waves 


How the Various Wave-Lengths are Made to Serve as Scales 
By W. F. Meggers, Ph. D. 


Physicist, United States Bureau of Standards 

















Interference fringes produced by passing monochro- 
matic light through an interferometer 


N THESE times when the ether is throb- 
bing with radio waves everyone has ac- 
quired increased interest in and under- 
standing of electromagnetic phenomena. 
It has required nearly a century to show 
that visible light, heat energy or infra- 








ultra-violet light, electrical waves used in 


X-rays and the gamma waves 


red light, 
“wireless,” and finally 
arising from radio-auctive materials, are all similar elec 
tromagnetic wave motions in the ether, and are dis- 
tinguished only by a difference in wave-length All 
these wave motions represent transfers of energy and 
they are propagated in free space with the same veloc- 
ity, about 300,000 kilometers or 186,000 miles per sec- 


ond These waves can be imagined to originate in 
oscillating or vibrating mechanisms in which the fre 
quency of oscillation is a fundamental constant of the 


particular vibrating system. It is evident that when 
this frequency (number of vibrations per second) is 
multiplied by the wave-length (distance between crests 
of adjacent waves) we obtain the velocity or linear 
distance traversed by a wave in unit time. 

The entire range of wave-lengths with which science 
has become fumiliar extends from thousands of meters 
(1 meter 39.37 inches) for waves used in radio com 
undred-billionth of a meter 
X-waves. In 


munication to about one | 
(0.000,000,000.4 inch) for the shortest 
terms of frequencies this 
range extends from a few 
thousand vibrations per sec 
ond for wireless waves to 
3) quintillions (3 followed 
by 19 ciphers) for the short 
est among X-waves, Of this 
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sandths of an inch), but this 
is the only portion for which 
nature has specifically en 
dowed us with organs to 
sense 

White light is a mixture 
of many different colors 
each of which represents 
light waves of definite 
length. When white light is 


dispersed and resolved into 
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its component colors, as hap 
pens in the rainbow or in 
certain optical! devices (prism 
or diffraction-grating spec- 
troscopes), a continuous 
spectrum —a natural scale 
of colors—is formed in which 
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with asterisks being international secondary standards. 


different waves (colors) are arranged in order of their 
length, the violet representing the shortest, the red the 
longest ones visible. All incandescent solid substances 
(the sun, the electric lamp filament, the luminous gas 
flame) emit such a continuous spectrum. Elementary 
substances, however, when made luminous in flames, 
electrical ares or sparks, in general do not emit con- 
tinuous spectra, but when viewed with a spectroscope 
show bright colored lines on a dark background, each 
monochromatic line representing a definite frequency 
or wave-length. Thus, when an electric current passes 
in an are between two pieces of pure iron, some of the 
iron is vaporized and emits a spectrum consisting 
of more than 4000 lines; and waves of other lengths 
than these are absent from the train of energy given 
off by this element. The number of lines and their 
spectral distribution is different for different elements, 
but each chemical element when properly excited to 
emit a spectrum shows bright colored lines whose abso- 
lute wave-lengths and relative intensities are charac- 
teristic of that element alone. This fact is the basis 
of spectrochemical analysis; the presence of a particu- 
lar chemical element is positively established if one or 
more of its spectral lines are identified. 

Now it might be assumed that each spectral line 
represents one and only one wave-length, but this is 
not the case, the lines actually have finite “width” and 
represent an extremely short stretch of spectrum. The 
average width of a line from the iron are, for example, 
is 60 trillionths of a meter, while that of the red line 
from cadmium is about one-tenth as great. A very 
narrow line is almost ideally monochromatic and per- 
mits a more accurate measurement of wave-length than 
a broad line. This finite width of spectral lines is 
principally due to the thermal agitation of the mole- 
cules or atoms in which the radiation has its origin, 
which, by a curious coincidence, was chosen by Pro- 
fessor Russell as the subject of his monthly talk for 
this issue. (See page 264.) 

In 1864 Fizeau, a famous French physicist, stated 
that “a ray of light with its series of undulations of 
extreme fineness but perfectly regular, may be con- 
sidered as a natural micrometer of the greatest perfec- 
tion, perfectly suited to determine lengths.” Nearly 30 
years later Professor Michelson, the American physicist, 
went to the International Bureau of Weights and Mea- 
sures near Paris and determined what number of wave- 
lengths of red, green and blue light emitted by luminous 
cadmium vapor equaled the standard meter, which had 
been established 100 years earlier with the intention 
that it should represent one 40-millionth of the earth’s 
circumference. This experiment was repeated in a 
slightly different way in 1907 by French scientists and 
the results which they obtained agreed with those ob- 
tuined by Michelson to one part in sixteen millions. 
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Wave-lengths corresponding to some of the bright spectral lines are marked in international units of one 10-billionth meter, those 
It will be noted that the photographic plate is sensitive in both direc- 


tions far beyond the limits of the human eye 
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The gages are placed on a true plane, and a second true plane 
of glass is placed on top. Monochromatic light is passed through 
the upper sheet of glass, and interference fringes arise from its 
reflection from the lower surface of the glass and the tops of the 
metal gages. These fringes give information not only on the 
relative lengths of the gages, but also indicate errors in flatness 
and parallelism of the end surfaces. More details of the process 
may be found in the ScIENTIFIC AMERICAN for July 19, 1919 


Comparison of gages by means of light waves 


The wave-lengths of several hundred other spectral 
lines have been compared with that of the cadmium 
red line and these are called secondary standards. 
They comprise selected sharp lines from various light 
sources such as the iron are or spectrum tubes con 
taining rare gases, and are fairly well distributed 
throughout the spectrum from ultra-violet to red, so 
that they may serve as reference standards for the 
measurement of other wave-lengths and for length mea 
surements in general. The probable error in these 
standards does not exceed one part in five million and 
in many causes it is even less. Such results are actually 
obtained by the use of suitable optical apparatus called 
the “interferometer,” in which the physical principle 
involved is the same as that which explains the beauti- 
ful colors observed in thin films of oil on water, namely, 
the interference between waves reflected from two par- 
allel or nearly parallel surfaces. If it were possible to 
measure with the same accuracy a distance of ten 
miles, it would mean that this length could be deter- 
mined correctly to within one-eighth of an inch. 

In recent years the Bureau of Standards has carried 
on extensive investigations with the interferometer to 
perfect a system of suitable 
standard wave-lengths and 
to develop the application of 
these to precise measure- 
ments of length. This lab- 
oratory hus compared the 
wave-lengths of more than 
500 iron lines with the pri- 
mary standard, 29 lines in 
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krypton, 12 in xenon, and 12 
in cadmium. 

All light waves have their 
true fundamental length only 
in a vacuum. In ordinary 
air like that in which we 
live and make measurements, 
the visible light waves are 
slightly decreased in length 
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Q a > (by about one part in 3500). 
as) y The ratio of a wave-length 
SI N OV in air to its fundamental 
© & eS value in vacuum is equal to 
the so-called index of refrac- 


tion of the air and this 
varies throughout the spec- 
trum and according to the 
density of the air as deter- 
mined by its pressure and 
(Continued on page 296) 
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Inventions New and Interestin 


A Department Devoted to Pioneer Work in the Various Arts and to Patent News 




















The device that enables the driver 
to protect himself from glare 


Bright Lights—But No Glare 
LMOST everyone who has sought to 
solve the glaring automobile head- 

light problem has gone at it from the 
standpoint of dimming or diffusing the 
rays of the headlamps by means of 
special lenses, shades or other similar 
apparatus, failing to recognize that it is 
practically impossible to subdue the rays 
of the oncoming lights to the extent that 
they have no glare without sacrificing 
some of the road illumination for which 
they are put on the car. A solution of 
the problem from the logical standpoint 
would be to make the driver immune 
to the bright rays of the oncoming car, 
thus enabling the other fellow to have 
the needed road illumination without in 
uny way affecting the driving vision of 
the man whose car is properly equipped. 
A well-conceived attempt to do this 
consists of a small black-enameled plate 
of sheet metal attached to a ratchet de- 
vice to enable its being adjusted to any 
desired angle. It is arranged to fit the 
top of the windshield by «a universal 
holder (a special fitting is provided for 
enclosed cars), and the right edge is 
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The latest convenience for the man 
who works at the edge of the roof 


set on a line with the center of the 
steering wheel. In the daytime the 
metal shield is swung up out of the 
way, being held firmly in any position 
by the ratchet mechanism. In use, the 
shield is swung down at such an angle 
that the driver can look out under its 
lower edge and see several hundred feet 
ahead to enable ample driving vision, 
while at the same time the dazzling rays 
of the other fellow’s lights are excluded 
by the metal plate. A few minutes’ ex- 
perimenting will show the driver just 
which is the right setting for his car 
and his height, and once properly ad- 
justed it need never been disturbed. 


What Is Glare? 
HE sub-committee of lighting en- 
gineers that has been examining the 
nature of glare recognizes, in its report, 
several distinct varieties. “Veiling glare” 
is produced by light somewhat uniformly 
superimposed on the retinal image, thus 

















When the elevator is idle there is 
no obstruction to the sidewalk 


reducing contrasts and visibility, and 
corresponds to the fogging of a photo- 
graphic plate. “Dazzle glare” is pro- 
duced by adventitious light so refracted 
und scattered as not to form part of the 
retinal image. “Scotomic glare” is pro- 
duced by light of intensity such as to 
fatigue the retinal sensitivity below the 
concurrent limit for usual images, and 
corresponds to over-exposure in photog- 
raphy. The influence of these three 
forms of glare is analyzed and some 
experiments made to determine the mag- 
nitude of the effects described. A target, 
on which the black letters in various 
positions were distributed, was illumin- 
uted by a concealed source. For the 
purpose of producing glare incandescent 
lamps were mounted behind a small cen- 
tral aperture in the target, and for pro- 
ducing extreme dazzle glare an automo- 
bile headlight was exposed. Veiling glare 
was produced by superimposing a lantern 
slide so as to cover the field of view and 
tilted so that an image of an illuminated 
surface was seen by reflection ; the target 
was thus seen through a luminous haze. 
Quantitative data, illustrating the reduc- 
tion of visual acuity, are presented. It 
is concluded that dazzle glare is of the 
most serious consequence, and some sug- 
gestions for further experiments made. 


One-Man Railway for Roof 
Workers 

HE Seattle Daily Times has installed 

on the top of its six-story newspaper 
building a small “one-man” railway for 
the convenience of workers on the roof. 
A little car located on the roof carries 
a 200-pound counterbalance, which cir- 
cumnavigates the roof. The photo shows 
how a man, standing in the platform 
suspended from the car, can reach all 
cornice lights on the building. 


Double-Lever Steering for the 
Flivver 

HAT the driver of the small ear, 

with its direct-lever steering con- 
nection instead of the more effective 
worm-gear, needs more than anything 
else is additional steering leverage to 
control his car in an emergency, to 
prevent the wheel's being jerked out of 
his hands or the locking of the front 
Wheels beneath the car. The principle 
of compound leverage is utilized to give 
him this increased power, in the steer- 
ing device illustrated herewith. Instead 
of one ball-joint and one lever, as when 
it comes from the factory, the car thus 
equipped steers through two levers and 
two ball-joints. 

In installation, the single lever comes 
off the bottom of the steering post and 
is replaced by the compound lever A, 
which actuates the steering arm B, 
through the fulcrum provided by the 
ball-and-socket joint C. There are no 
gears and no springs. 


An Accident-Proof Sidewalk 
levator 
MONG the features of modern city 
construction that offer great danger 
to iife and limb, when not properly safe- 
guarded, is the elevator shaft rising at 
the edge of the sidewalk. Practically 
every large building disposes of its ashes 
by thus bringing them to the surface, 
und more than one pedestrian has been 
killed or injured by suddenly having a 
section of the sidewalk disappear be- 
neath his foot or fly up into his face 
to make a place for the elevator to rise 
out of. 

The provision of gates and warning 
signs is not sufficient, as is amply proved 
by the number of persons killed at well 
What is 


protected grade-crossings. 

















As the lift rises the doors open and 
the gates swing out, provided there 
is no obstruction 


needed is something that absolutely pre- 
vents the elevator from rising when 
there is any reason why it should not 
rise. We illustrate the installation de- 
signed by a New York concern which 
does this. 

When the elevator is inactive the gates 
fold back against the wall, as shown in 
the first view. When the control is 
thrown over to start the elevator up- 
ward, a stentorian ringing is heard for 
some little time before the flat doors 
in the sidewalk break at their central 
point of junction. With this breaking, 
the gates swing out. The last possi- 
bility that somebody might be hurt is 
removed by the fact that any weight on 
the rising doers, or even so light an 
obstruction as a hand placed upon the 
swinging gates, will hold the elevator 
motionless until it is removed. The whole 

















Compound-lever steering for the car 
that lacks a worm 


apparatus is so interlocked electricaliy 
that it seems abselutely foolproof. 

Residents or visitors in New York who 
are interested in seeing this elevator in 
operation will find a typical installation 
at the Park National Bank, on Fulton 
Street, just off Broadway. 


Short-Wave Oscillator at Low 
Pressures 

N experiments with triode tubes giv- 

ing wave-lengths of the order of a meter 
Barkhausen and Kurz found a type of 
oscillation apparently due to the motion 
of electrons in the tube itself indepen- 
dent of the external capacity and induc- 
tunce. Whiddington observed lower fre- 
quencies, and attributed the effects to 
the motions of ions instead of electrons. 
Gill and Morrell have given an explana- 
tion involving the natural oscillation of 
the electrical system connected to the 
tube. Previous investigators used com- 
mercial tubes incapable of modification. 

L. L. Nettleton now reports, in Pro- 
ceedings of the National Academy of Sci- 
ences, December, 1922, experiments with 
a tube left permanently connected to the 
vacuum pump and made with a ground 
glass joint to make the internal parts 
accessible for modification. Electron cur 
rents as high as 300 milliamps. and 
voltages as high as 700 were used. The 
arrangement is illustrated. A Lecher 
circuit was used and to measure the 
wave-length a thermo-galvanometer was 
employed. Oscillations of the Bark- 
hausen type at wave-lengths of 50-200 

















When the elevator reaches its limit 
of travel the above appearance is 
seen 
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Another article for the home beauty-factory—a marcel waver 


ecm. were obtained, and the occurrence 
of a negative plate current demonstrated 
Toth oscillations and negative plate cur 
rent ceased at very lov pressures. The 
pressure of the residual gas was mea- 
sured by the resultant ionization 


A Versatile Woodworking 
Machine 


Ngereer ye operated by electricity 
i which will do almost any sort of 


work done in the woodworking indus 


tries is a recent develop! ent of a Cin- 
cinnati inufacturer The machine is 
mounted on four wheels with a _ three- 


of construction illows a very quick 
change to be made from one tool to an 
other: as a matter of fact it is claimed 


that the change is made as rapidly as 


if one had to look for the desired tool 
in a chest. 

After ‘ ol is made up it is flexible 
and is suspended over the work and in 
use is pu d down to the work ind a 
perfect balan tuking place makes it 
possible to relieve the work of any un 
necessary weight. 

It is claimed that a cor pound miter 
such as the top of a hip rafter is made 


as easily as a square cut and all opera- 


abrasives can be left in the cylinder 
wall, to continue cutting after the en- 
gine is assembled and in operation. The 
hone fits itself without adjustment to 
any cylinder from 213/16 to 5 inches 
in diameter. For larger cylinders, ex- 
tension blocks may be set into each wing 
of the hone, and it acts automatically as 
before. The hone is designed to be 
driven at speeds of 800-1100 revolutions 
per minute, by a portable electric drill, 
standard drill press, or other rotary 
machine, 


Beauty Via the Marcel Way 
AS the creation of beauty is a part 
A of the pursuit of happiness the lady 
with straight locks considers the acquisi- 
tion of curls one of the legitimate am- 
bitions of life! As a means to this end 
there is manufactured now an electric 
marcel waver for individual home use 
at a price practically the same as the 


better makes of electric curling irons. 
Hlitherto the lass with the bobbed 
tresses and the matron with white hair 
have had to depend upon visits to a 
beauty parlor to obtain the coveted mar- 
cel wave. As the waver has two heat- 
ing elements, between which the strands 
of hair are laid, the heat is evenly ap- 
plied; and our picture shows how three 
waves are made at one operation. 
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Longitudinal and lateral springs on the 
same car 


A Novel Spring Assembly 
|B pecdietse the unanimity of automo- 

bile manufacturers—withholding for 
the moment the admission that the tin 
lizzie is an automobile—for the longi- 
tudinal spring, the lateral type that 
characterizes the genus flivver has its 
advantages. Some such thought as this 
must have been in the mind of the 
California inventor who designed the 
combination we illustrate herewith, in 
which an attempt has been very obvi- 
ously made to hang both types of spring 
upon a single car. Across the project- 
ing ends of the conventional longitudinal 
springs a heavy bar member has been 




















Grinding 


Angular boring 


Straight mortising 


Mitering or beveling 


The all-around woodworking machine, shown in a few of the many uses to which it may be put 


» that it can run on 
Its posi 


point suspension s 
a track on a carpenter's bench 
tion on the bench is such that the flexi- 
ble drop hangs over the wors side of 
the bench. A 1'4-horsepower motor de- 
velops sufficient power to work two-in h 
stock and under. The tools are mounted 
on mandrels individually, which are in- 
serted into a hollow spindle to which 
the driven pulley is secured. This type 

















Sectional and longitudinal views of the 

cylinder hone that automatically ad- 

justs itself to the size and center of 
cylinder 


tions are done while the timber lies on 
the bench A stair-horse can be cut, it 
is claimed, as quickly as a man can lay 
it out, with a square and pencil, and 
the steps are cut square, while the risers 
are cut either square or mitered. Where 
mortise locks are to be made the doors 
are stacked up near a work bench and 
twenty mortises, countersunk for the 
face of the lock, may be done in an hour 

The cutter supplied with the machine 
will do all the simple moldings, bead- 
ing, tonguing, grooving and splining. To 
take the place of an ordinary brace and 
bit a boring mandrel is supplied. For 
screw-driving work a bit with a counter- 
sink right on it is used and this makes 
the hole and the countersink at the same 
time. 


An Automatic Cylinder Hone 
EPENDING upon centrifugal force 
to expand it to proper size and to 

force the individual stones into contact 


with the evlinder walls, the new hone 


recently put out for automobile use by 
a Chicago firm is self-adjusting, self 
centering and self-alining In this way 
is insured equal pressure on all stones, 
with the elimination of springs and the 


prevention of unequal pressure upon the 
stones, The stones polish the metal sur 
face without the use of any liquids or 
lapping compounds, and without filling. 
This is a great advantage, in that no 


The Folding Toothbrush 
ENTISTS today that one 
habit worth forming is to carry 
a toothbrush if you are away from home 
for the entire day. This brush has been 
specially designed for this purpose. The 
brush separates from the container and 
goes into it when not in use. The case 
is metal, ventilated for drying, and is 
of such a length that it will fit many 
places—among them the vest pocket. 


agree 


placed ; and below this, attached at both 
ends and in the middle, hangs a very 
flat spring, cross-ways of the car. The 
front axle is supported, not on one of 
these and through that one upon the 
other, but actually in parc on both. The 
result is claimed to be extraordinary 
success in actually taking up, in the 
springs, without transmission to the body 
and without the use of shock absorbers, 
all the jolts of heavy going. 

















The toothbrush that folds up and goes in the pocket 
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Handy carrier that reduces milk- 
bottle casualties 


No More Spilled Milk 

- is the fate of children, as well as 

grownups some time to cry over 
“spilled milk.” The family milk bottle 
when held with other kitchen supplies 
will slip from the hands or arms of 
the carrier. A bottle carrier shown here 
is said to prevent such catastrophes and 
hold the bottle safely. It provides a 
wooden handle, when held as shown, 
which locks the two wire supports se- 
curely under the rim of the bottle top. 


Daylight Reflections in Show- 
Windows 

ght gga plate glass forms an ex- 

cellent mirror, and reflections of 
brightly illuminated objects in streets 
are apt to be formed at the glass of show- 
windows, interfering with the effective- 
ness of the display. Attempts have been 
made to overcome this by using curved 
glass, but the lower edge of the glass is 
then located 114 to 2 feet behind the 
front line of the window, and such spe- 
Incon- 
venient reflections may, however, be elim- 
inated by the use of sufficiently high 
artificial illumination within the win- 
dow, Objects in bright sunlight may be 
illuminated to 5000 foot-candles, and the 
images of them on the plate glass may 
appear about one-tenth as bright as the 
objects themselves. Hence an artificial 
iNumination of 1000-2000 foot-candles is 


cial glass has other drawbacks. 


needed to render such images impercep- 
tible. 

In transactions of the American II- 
luminating Engineers Society for De- 
cember, 1922, Harrison and Spaulding 

















Combination laundry outfit that in- 
cludes a hot-water boiler 
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describe the use of six floodlights, yield- 
ing 25,000 aggregate cundlepower, to over- 
come such effects. The lighting units 
were mounted in recesses in the ceiling, 
the light being transmitted through 
panes of diffusing glass, and the angle 
at which the reflectors were tilted could 
be adjusted within wide limits so as to 
get any desired effect. The frames con- 
taining the diffusing glass were hinged 
so as to afford access for cleaning. Be- 
sides overcoming the difficulty of trouble- 
some reflections, this special method of 
lighting added to the attractiveness of 
the window. Tests showed that when 
the artificial lighting was on the num- 
ber of people who stopped to look at the 
display was twice as great as when the 
window was unilluminated. 


Light-Weight Radio Set 

HIS little radio set held in the palm 

of the hand ean also be carried in 
the pocket. Its manufacturers claim 
for it that it is sturdy and dependable 
and not in the least a toy. Its tuning 
in facilities enable the user to cut out 
all interference. 

All that is necessary for enjoying radio 
concerts while hiking, motoring or camp 
ing is a headset and a few feet of wire 
to hook up to a wire fence and ground. 


Screws On but Never Off 

HE mechanical arrangement for lock- 

ing this radiator cap in place is in- 
teresting. A bushing inside the cap 
contains a thread for screwing on to 
the radiator plug. This bushing is ar- 
ranged with a ratchet so that it will 
screw on but never off. A thief cannot 
remove it. 

In addition to this feature, it elimin- 
utes the trouble and time usually neces- 
sary to remove the regular radiator cap 

















Theft-proof radiator cap that 
springs back to admit water 


for filling the radiator with water. To 
fill, the cap and motometer turn back 
with a spring arrangement. Removing 
the hand springs it forward over the 
opening. 


The Cottage Laundry 
OR the summer shack or small cot- 
tage that is not provided with laun- 
dry tubs, this combination of tub, wash- 
board and boiler in one will be found 
convenient. 
Many small articles that must be laun- 
dered frequently can be cleansed on this 
tub board. It is used as shown, 


Static 

“MIX papers in Radioelectricité, issues 
for July, 1922, to February, 1923, deal 
very thoroughly with the various possible 
sources of atmospherics or “parasites” 
encountered in everyday practice of wire- 
less telegraphy, and discuss in very great 
detail the numerous methods which have 
been employed by the authors and others 
to eliminate the trouble. In the first 
paper the authors classify atmospherics 

as follows: 
(a) Atmospherics due to storms (ac- 
companied by lightning flashes); (0b) 


local atmospherics—due to voltage fluc- 
tuations in the atmospheric layers near 
the receiving aerial; (¢) cosmic atmos- 
pherics—originating outside the boun- 
daries of our planet, possibly having 
solar sources; (d@) miscellaneous—pres- 
ence of clouds, temperature of the air, 
atmospheric pressure, etc. 

Consideration is given to diurnal and 
seasonal variations of intensity of the 
parasitic signals. The form of the wave, 
optimum wave-length, ete., are also dis- 
cussed. With regard to the elimination 
of “atmospherics,” numerous circuits are 
described in detail. The more important 
of these are classified by the authors as 
follows: 

(a) Continuations of high-frequency 
circuits—Fessenden’s circuits; (0-) meth- 
ods employing detectors in opposition 
(Round’s double crystal or double-valve 
method —in which one detector is sen- 
sitive, the other less sensitive and in 
opposition; (c) saturated systems 
(Marconi-Wright system — limiting the 

















This month’s radio midget 


maximum amplitude of the “stray” by 
adjustment of valve system near satu- 
ration current; (d@) miscellaneous.— 
Marconi’s method in which a nodal point 
(for a certain wave-length of reception) 
in the antenna circuit is connected to 
earth. The “stray” of different wave- 
length is conducted direct to earth, 
while the tuned signals are transmitted 
through the receiving circuits in the 
usual manner. Systems invented by de 
Groot, Pupin (negative resistance meth- 
od), and others are described in consid 
erable detail. 

For the comparison of efficiency of vari- 
ous systems in eliminating parasites the 
authors have devised a means of mea- 
suring the relative intensities of the 
strays and the normal signals. A method 
depend:ng on a new principle is devel- 
oped and various modifications of the 
method are described in detail. It de- 
pends in principle on the observation 
that “atmospherics” are usually propa 
gated in a direction normal to the sur- 
face of the earth. 


Centralization of German Long- 
Distance Radio 

N order to facilitate overseas traffic 

a receiving station has been installed 
at Geltow, about 30 kilometers in a 
southerly direction from Nauen. A sim- 
ilar arrangement has been adopted at 
Kilwese, the receiving station for which 
is now at Hagen. It is intended to use 
the new stations for communicating with 
a distant station from Berlin, using 
Nauen for transmission and Geltow for 
reception, land lines connecting each of 
the latter with Berlin, and for com- 
municating with New York, using the 
station at Rocky Point for transmission 
and that at Riverhead for reception. 


No Dust Escapes 
bie, cleaners have come into ex- 
tensive use in the home, but there 
is still some dust for the dustpan. 

None escapes this improved pan_ be- 
cause of the wire arrangement shown 
at the back of the dust catcher. When 
the foot is applied to the wire the front 
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The dustless vacuum cleaner 


of the pan hugs the floor, permitting no 
dust or dirt to escape underneath. 

The short-handled dustpan should be 
no more. This long-handled one takes 
the stoop out of stooping, and when 
raised carries the pan in an upright 
position, shutting the dust inside where 
escape is impossible. 


A Better Barometer 
 erogee barometers, in use since 
4 the seventeenth century, have all 
been constructed on the same lines, They 
are rather unreliable, and owing to fric- 
tion and elastic retardation they even 
record an increase in pressure when a 
decrease has occurred, or vice versa 
This is claimed to be eliminated in a 
new type of aneroid invented by G. 
Paulin, of Stockholm, which is so sensi 
tive that it will register the difference 
in air pressure and hence in height when 
moved from the table top to the top of 
a book lying on the table, 

As altitude meter the new instrument 
is expected to be of fundamental im- 
portance to the aviator. In rapid de 
scent, instruments of the old type were 
often 25 or 30 meters in error, while the 
Paulin outfit can hardly be more than 
one meter off. The instrument is not 
confined to aviation, however; it can be 
applied to a large number of other pur 
poses, such as ground surveying, mine 
and artillery determinations, etc. A spe 
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Two views of the newest and most 
accurate barometer 
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Lubricating an automobile chassis 
by means of the high-pressure 
system 


cial light type is offered for such uses 
is these. Also, in naval and mercantile 
marine uses the Paulin aneroid should 
give a far more accurate weather fore- 


east than its predecessors. 


High-Pressure Lubrication for 
the Automobile 
| rn a true appreciation of automo 
4 ‘ . . : 
bile chassis lubrication it is neces 
sary for one to hahdle the old-fashioned 
messy grease cups. These cups are filled 
with grease and screwed down so as to 
force grease down to the bearing sur 
faces As often as not the cups, not 
being sufficiently filled, failed utterly t« 


perform their function, with the result 
that rapid wear soon asserts itself in 
high repair bills. 

It has remained for an 
American to develop a 
of high-pressure lubrication for the au 
which is now 


ingenious 


simple system 


tomobile. In this system 
standard on our leading makes of auto 
mobiles, use is made of patented ball- 
check valve fittings in place of the messy 
grease cups, and by means of a hand 
compressor the lubricant is forced into 
the bearings. under a pressure of 500 
pounds to the square inch. 
has a double advantage, for while it 
fresh lubricant in, it is 
Thus it 
ensures clean bearings at all times if 
enough. The makers 


This method 


is forcing the 


forcing the old grease out. 


used frequently 
idvise complete lubrication of the chassis 
every 500 miles. 

The high-pressure lubrication system 
can be had with either a flexible hose, 

















Gas mask intended for the use of 
train crews when passing through 
tunnels 
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which makes it easy to reach the in- 
accessible lubrication points, or with a 
new spiral valve compressor, in which 
the compression is built up before apply- 
ing to the fitting and is automatically 
released when the connection is made. 
With the spiral valve compressor either 
oil or solidified lubricant can be used, 
under a pressure of 2000 pounds per 
square inch. 

One of the greatest difficulties to over- 
come in lubricating automobile chassis 
is clogged bearings. Sometimes, espe- 
cially in tight fittings, the grease hardens 
and cakes, and when fresh lubricant is 
applied, even under forced pressure, the 
resistance is so great that the old grease 
cannot be dispelled. If this condition 
is not remedied, the dirt and grit in 
the bearing goes on chipping and grind- 
ing away until the bearing is ruined. 
To solve this problem a pump has been 
invented which is capable of develop- 
ing a pressure up to 5000 pounds per 
square inch, which is suflicient force to 
clean out any bearing, no matter how 
badly clogged. It is a simple piece of 
mechanism and the price is relatively 
small, bringing it within the reach of 
anyone using the regular equipment. 

Another feature of this lubrication 
system is an all-metal lubricating spring 
cover, made up of overlapping steel plates 
which give it the necessary plianey and 
keep out dust and water while retaining 
the lubricant. Under the pressure of 
the lubricating compressor, the lubricant 
is forced in between the leaves of the 
spring provided with the cover. 

The many advantages of this high- 


Headlight Focusing Problems 
NE who observes carefully the au- 
tomobiles that he meets at night 

will reach the conclusion that a large 
part of the glare problem would be 
solved if every driver were compelled 
to focus his lamps properly. It is hardly 
an exaggeration to say that in a major- 
ity of cases the headlights are improp- 
erly focused, causing light to fall where 
it should not, and creating shadows 
where there should be light. 

The parabolic reflector in universal 
use on head lamps has what is known as 
a focal point, and possesses the property 
that rays of light originating at this 
point, and reflected from any point what- 
ever of the mirror, will all be sent out 
along a series of parallel lines. But to 
take advantage of this property we must 
have the filament of the lamp at the 
focal point of the mirror. If the lamp 
is moved too far forward, the rays are 
reflected convergently, so that those from 
the lower half of the reflector take an 
upward course and those from the upper 
half pass slightly downward. The rays 
cross somewhere inside or outside the 
hollow of the reflector, and the resulting 
illumination is open to two objections: 
only half of the light falls upen the road, 
which is therefore lighted only half as 
well as it might and should be; and the 
other half passes outward and upward, 
at an unnecessary and illegal height, and 
resulis in dazzle when the eye of an 
approaching driver meets the diagonal 
along which the rays are progressing. 
No non-glire system in the world will 
eliminate these defects, unless the lamp 





The dark spot in the beam of an automobile headlight, as shown here, is caused 
by the bulb’s being out of focus 


pressure lubricating system have made 
it a standard feature of 3,000,000 motor 
cars now in use. Besides, it is finding 
many industrial applications, where posi- 
frequent intervals 

labor is a pre 


tive lubrication at 
with a minimum of 


requisite, 


A Tunnel Mask for Locomotive 
Crews 

HE mask shown in the accompanying 
illustration has been designed for use 
by engineers and other trainmen for 
protection against gases usually encoun- 
tered in tunnels, and also as a protec- 
tion against intense heat and escaping 
from flying glass caused by 
the breakage of the water glass. Indeed, 
the mask is expected to protect its 

wearer under any and all conditions. 
The primary object of the mask is to 
provide a head-protecting mask which 
will supply fresh air to the wearer from 
“au suitable source, such as from a com- 


steam, or 


pressed-air valve of the locomotive, the 
air passing from the interior of the 
mask through a heat-insulating chamber 
formed by a double wall, so that a cur- 
rent of fresh air is continually supplied 
to the mask and will prevent the heat 
from passing through the walls. The 
mask also provides means at the point 
of entrance of the air into the insulat- 
ing chamber to muffle the sound incident 
to such entrance, so that the hearing 
of the wearer will not be interfered with. 
Further, the mask provides protection 
for the ears against harsh sounds of 
the engine exhaust within the tunnel, 
and the sudden atmospheric change due 
to the engine’s leaving the tunnel, 


is first properly focused. If the lamp 
is behind the focal point, the ultimate 
result is the same, though differently 
attained. Here the rays are reflected 
divergently, so that those from the bot- 
tom half of the mirror reach the road 
and those from the top half pass off 
into space. 

In some cases the reflector is not a 
manufac- 
turing errors and through 
not even pretending to be _ parabolic. 
Again, we have lamps where the travel 
of the bulb, forward and back, is in- 
sufficient to permit proper focusing. 
Moreover, if one will inspect a dozen 
or so bulbs, one will find that the fila- 
ments occupy different positions with 
reference to the base, some being longer 
than others. This necessitates a fresh 
focusing with each new bulb that is 
mounted, and focusing is not without 
its difficulties. Moreover, it will be 
found easy to detect the shadow cast by 
the glass point of the bulb, if this comes 
in a direct horizontal line with the fila- 
ment. If the bulb is properly focused, 
this shadow will not be at all serious— 
will not, in fact, be of larger diameter 
than the point itself. But if the lamp is 
out of focus, so that the rays do not 
leave it parallel, the shadow of the bulb- 
point, like that of everything else, will 
be conical in effect, as shown in the 
drawing herewith. 

Most automobile manuals give instruc- 
tions for the proper focusing of head- 
lights, and if more care were exercised 
by motorists in general, the benefits de 
rived would be well worth the little time 
and attention required. 


parabola—sometimes through 


sometimes 


OCTOBER, 1923 

















This machine prepares and dis- 
penses a cup of hot chocolate at 
the drop of a coin 


An Automatic Dispenser of 
Chocolate 

| poem Italy comes the accompanying 

illustration of an automatic machine 
for dispensing hot chocolate. Instead of 
having the chocolate all prepared, ready 
to be served, this machine prepares the 
chocolate from powdered form to the 
addition of the requisite water or milk 
and the proper heat, in the space of 
twelve seconds. 

The machine 
electric motor of one-twelfth horsepower, 
which performs its work upon the intro 
duction of a coin or a_ special metal 
check in the slot. A glass reservoir on 
top of the machine supplies the milk 
Another 
reservoir holds the cocoa in powdered 
form, mixed with the required propor- 
tion of sugar. Upon the introduction 
of the required coin or metal check, 
the correct amount of milk is heated 
by a steam jet, and the cocoa and sugar 
powder is introduced and stirred, after 
which the hot chocolate is delivered into 
a cup. We have had slot machines for 
dispensing liquids, but none that con- 
cocted the drink before serving it. 


s operated by a small 


or water, as the case may be. 


Placing the Watch on the Steer- 
ing Wheel 

MONG the latest automobile appli- 
Ps ances is a device for holding a 
watch on the steering wheel of the car. 
It comprises a simple covered wire ar- 
rangement that clamps to the rim of 
the wheel and holds the watch in such 
a position that the time may be readily 
read. It is not always advisable to 
install a timepiece on the dash of a ear, 
as it necessitates cutting a hole in the 
wood or metal dashboard, unless a clock 
comes as regular equipment on the car. 

















Sometimes it is preferable to mount 
the watch on the steering wheel 
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The Motor-Driven Commercial Vehicle 


Conducted by MAJOR VICTOR W. PAGE, M.3. A. E. 


This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. The editor will endeavor to answer any 
question relating to mechanical features, operation and management of commercial motor vehicles 

















Combination sprinkler and flusher for 
street-maintenance 


Two Jobs from One Watering 
Truck 
NTREET-CLEANING and street-main- 
» tenance operations give great scope 
to the motor-truck manufacturer for the 
design of valuable combination outfits, 
nounted on more or less conventional 
chassis, and embodying the apparatus 
for all sorts of public service jobs. 
Among such designs an interesting item 
is the combination watering cart and 
flusher illustrated. Flushing has ordi- 
narily been a job for a man with a hose; 
but when done so, it results in great 
waste both of labor and of water. The 
big tank illustrated will sprinkle when 
sprinkling is in order, and when flush- 
ing is to be done it will flush—as the 

action picture shows. 


A Motorbus Chair Car 

N innovation in suburban transpor- 
i tation has been inaugurated be- 
tween Youngstown, Salem and East Pal 
estine, Ohio, by the installation of four 
motorbus chair cars, these correspond- 
ing to parlor cars of high-class railroad 
trains. The chair car de luxe is mounted 
on a modified truck or special bus 
chassis, especially designed for passen- 
ger service, The coaches are entirely 
of steel and fashioned after the regular 
Pullman ear. Individual chairs with 
luxurious appointments feature this lat- 
est advance in motorbus construction. 
They are of wicker, of generous dimen- 
sions and are fitted with removable seat 
and back cushions, making removal for 
cleaning an easy matter. Schedule of 
service from Youngstown to Salem be- 
gins at 9 o'clock daily and cars leave 
Youngstown every two hours until 7 
o'clock at night, while the first East 
Palestine car leaves daily at 8 o'clock 
and every two hours thereafter until 
8 o’clock at night. The motorbus chair 


ear service has aroused keen interest 
among transportation men, as it can be 
used for chartered trips and for every 
sort of social uses, as well as in more 
utilitarian fields, 


One-Man Road Grader 

HE grader illustrated is an attach- 

ment so constructed as to utilize the 
weight of a popular small tractor as well 
as the power delivered by it in the op- 
eration of the grader. The attachments 
are designed so the installation can be 
easily made. The frame is of stand- 
ard six-inch section-steel channel, and 
all castings are of electric furnace steel, 
carefully heat-treated. It is possible to 
apply a ton weight on the blade of the 
grader where it is necessary (to cut 
hard spots in the road surface) with- 
out taking the weight from the traction 
wheels. When the grader is making a 
heavy, hard cut it is impossible to slide 
the rear of the grader sideways, due to 
the distribution of the weight on the 
rear wheels. 

The grader blade can be tilted and 
angled to any desired position by the 
operator from the grader platform. In 
the method of applying the one-man 
grader to the small tractor, it puts 
1200 pounds of weight on the front axle, 
which is the same weight as the axle 
originally carried under the _ tractor; 
therefore, the whole weight of the trac- 
tor is thrown to the rear wheels. With 
loaded rubber wheel equipment the unit 
weighs 3% tons, giving a wonderful 
added drawbar pull to the tractor. The 
one-man grader frame is heavily con- 
structed of steel throughout, using heavy 
steel castings where castings are re- 
quired. The grader as well as the trac- 
tor is carried on roller bearings, having 
in addition the best possible method of 
lubrication. 

When equipped with rubber wheels 
this combination mounted on roller bear- 
ings makes a most ideal equipment for 
road maintenance work as it will make 
a speed of eight to ten miles per hour 
on highways, where that speed is re- 
quired for traveling from place to place, 
and a working speed from one to ten 
miles per hour, at the will of the op- 
erator. Any speed chosen by the opera- 
tor is maintained by the engine speed 
governor. The 1314-foot wheel base of 
the machine gives the unit a wonderful 
leveling effect on the road, as the blade 

















This Pullman effect is found in the buses that give special service between 
Youngstown, Ohio, and neighboring cities 

















The one-man road grader 


is carried between this long wheel base. 
With the control of the motor left to 
the governor, the operator has only the 
gear shift and clutch to operate, both 
of which are conveniently handled from 
the platform, and these controls can be 
handled as easily as from the seat of 
the tractor. After the grader is in mo- 
tion the entire attention of the operator 
may be concentrated upon the grading 
work, as the tractor automatically cares 
for itself, therefore one operator can 
handle the machine with ease. No 
skilled operator is required to handle 
this machine, but the claim is made that 
anyone can handle it perfectly in two or 
three hours’ time after limited instrue- 
tion. 

The grader moldboard is equipped 
with a reversible cutting edge so that 
two cutting edges are realized from each 
blade. The cutting edges used and fur- 
nished for the grader are special high- 
earbon heat-treated steel, to warrant the 
longest life possible for this rugged 
work. When the grader is used for the 
maintenance of hard gravel or stone 
roads or for city or municipal work, 
rubber wheels are used which give the 
unit the speed required for traveling 
from place to place and ample traction 
for that class of work. When the grader 
is used in heavy road grading, as in 
construction of new roads or subdivision 
work, standard wheels may be used, or 
for greater traction rigid rail tracks are 
used. 

For heavy show removal the use of 
this grader gives greater efficiency at 
lower cost than any other equipment 
ever produced. This single-unit tractor 
grader perfectly adapts itself to contrac- 
tors’ work, as in doing finished grading 
the 1314-foot wheel base gives a wonder- 
ful leveling effect and as the blade is 
rigidly carried between the four wheels 
the grade can be kept uniform to a frac- 
tion of an inch. In working between 
the forms the grader keeps the road 
leveled when cut up by trucks and will 
eut down hard high spots in the grade, 
thus saving many men, as it is handled 
as readily in backing up as in going 
ahead. 

This grader is found to work well in 
muddy conditions, as the blade removes 
the sticky top surface ahead of the 
driving wheels, thereby always giving 
the traction wheels a finished smooth 
surface to run on. In making cr clean- 
ing out ditches two wheels of the unit 
are put into the ditch with the blade 
set at any angle desired and the dirt 
is thrown up into the road. Hard clay 


roads can be graded when dry as well as 
wet as the tractor has plenty of power 
and weight to cut the hard, uneven clay 
road surface. 


Handling Eggs in Bulk with 
Minimum Breakage 
VERY day brings reports of new uses 

4 for motor trucks, but the latest and 
most interesting, as well as novel work 
in which a motor truck is used comes 
from Karise, Denmark, where Axel Broe- 
gaard, an egg buyer, is using a motor 
truck to haul eggs in bulk. In this 
country a certain percentage of breakage 
of eggs is expected even with the use 
of special crates and every safeguard 
is taken to protect the fragile freight, 
but in Denmark many buyers handle the 
eggs in bulk. 

He has a 3000-pound truck which he 
loads with 22,000 eggs that weigh ap- 
proximately 2750 pounds. Mr. Broegaard 
calls upon about 400 farmers weekly, 
buying eggs and loading them in his 
truck. The truck body is the regular 
express type with high flare boards 
added. Between the first nine or ten 
layers of about 1300 eggs each, Mr. Broe- 
gaard places a layer of straw three- 
quarters of an inch thick. After that 
no protection is placed between the eggs. 
At one time the truck was carrying 
22,000 eggs valued at around $600, which 
is an average daily load. It is said 
that the breakage of eggs carried in this 
manner is no greater than if they were 
packed in the regular egg cases used 
in this country. After he has taken 
on about one-half a load, Mr. Broegaard 
says that he is able to run his truck at 
full speed on solid tires. 
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Special attachment for converting 
the tractor to grade work 
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The Heavens in October, 


Another Contribution from Atomic Physics to the 

















ANY times, during the last few years, have 
“dl we had occasion to speak in these columns 
sal i of the rapid advances in the interpreta- 
| a) tion of stellar conditions that follow the 
a work of the physicist; and the rate at 
which our knowledge increases shows no 





signs of slackening. 


We have already told of the new understanding 
which has come of the origin of the spectral lines— 
how the electrons, circling in complex orbits about the 
central nucleus of an atom, may have not one but 


possible orbits, and how, when 
these states to another happens, 
(or, perhaps, ,that re- 


the form of 


sets of 


different 
from one of 


many 
au change 
the energy set 
quired to effect the change 
light of a perfectly definite rate of 
sharp line in the spectrum, 


radiated 
is absorbed) in 
vibration, 


free is 
giving a 


and potassium, 


There are but 


For some elements, such as sodium 


the possible orbits are relatively simple. 
a few dozens of lines in the spectrum and the relations 
of these have been 
For 
for iron 


satisfactorily worked 
and notably 
metals, the 


out. others, however, 


and some similar 


spectrum shows thousands of lines, and 
conditions must be very complex. These 
cases defied analysis till a year or two 


Spanish physicist, Dr. Cata- 
Profes- 


ago, when a 
lan, working in the laboratory of 
London, succeeded in in- 


the spectrum of 


sor Fowler at 
Manganese. 

simple’ case like sodium 
singly, or in 


terpreting 

Whereas in a 
the various orbits 
pairs very nearly alike, in manganese they 


eccur 


come in groups of three, four or even 

seven. The transitions between them in- 

stead of giving rise to double lines, then 

may produce groups of nine, twelve, or ay 

even fifteen lines, arranged in a definite FS 
3 


but complicated way. Once the rules gov- 


or groups of lines 


os” 


erning such “multiplets” 
had been found, the way was cleared for 
further advance The intricate 
of chromium and molybdenum yielded to 
notably at the hands of Dr 
Kress of the Standards; and 
the latest news is that Dr. Walters, also 
of the Bureau, had succeeded in the attack 


F070 


spectra 


investigation 


Bureau of 


upon iron which seemed to be the most 
impregnable fortress of complexity. There 
is no doubt that we are within 
of the general solution of the problem of 


within a very 


now sight 
the spectral lines, and that 
few years we shall have at our disposal 
a knowledge of the physical changes with 
which may give rise to the 
any given line in the 


in the atom 
production of 
spectrum. 
Equally striking has been the 
in the study of the spark spectra, which 


are 


progress 


are given out by atoms from which one 
electron has already been removed A 
second electron can then be shifted from one orbit to 


another, giving rise to a new and entirely different set of 


lines; and after this has been taken clean away, a third 
and fourth may successively follow, giving two new 
spectra. Theoretically this process can be continued 


until all the electrons are stripped from the atomic 


nucleus; but usually, after three or four are gone, the 


further changes are of such 


radiations resulting from 

short wave length that they resemble X-rays rather 
than ordinary light. The electrons that are loosely 
enough attached to give rise to the relatively slow 


are usually the same as those that operate 
combination, so that the number 
of different spectra normaitly obtainable is that which 
the “valency” of the chemist—though violent 
excitation often brings out one additional stage. Thus 
magnesium has two _ well-known aluminum 
three, and silicon four. Many spectra corresponding to 
the removal of the second electron from an are 
known—the first being magnesium, studied by 
Fowler. Recently Paschen, in Germany, has worked 
out the spectra given by aluminum which is losing its 
second or third electron (the first has long been worked 
and Fowler in London identified all four 


visual waves 
in ordinary chemical 
defines 


spectra, 


atom 


ease 


out), has 


stages in silicon, though only the last has been published 
in detail 


At 11 o’clock: Oct. 7. 
At 10% o'clock : Oct 
At 10 o'clock: Oct. 22. 


entirely, 


edge 


calculate 
pressure each set of his lines should be strongest. 
the cooler stars—like Arcturus, the sun, or even Sirius 
—the 
color of their light. 


By Prof. Henry Norris Russell, Ph. D. 


What It All Means to the Astronomer 


The resulting mass of information is so extensive 
that it takes a good deal of work to become master of 
it, but this labor will be necessary for the student of 


the stars, and will repay him well. The reason for this 
is not far to seek, The atmospheres of the stars—in 
which the absorption lines that fill their spectra are 
are composed of hot, rarefied gas; and noth- 
ing could be fortunate for the astronomer, for 
hot rarefied gases are the simplest forms of matter. 
The atoms of the various elements are too violently 
agitated to combine with one another—indeed, in the 
hottest almost all of them have one electron 
knocked off, and many two or three. The higher the 


produced 
more 


stars 


temperature and the lower the pressure, the larger will 
be the proportion of atoms in this dishevelled 
We do not have to guess at it; the difficult but power- 
ful investigations of thermodynamics lead to formule 
which should serve as a trustworthy basis for our cal- 
culations, which were first made by 


state. 


Saha of Calcutta. 


a 
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FT ewoenix 


Souther,.' Horizon 
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At 9% o'clock: October 30. 
The hours given are in Standard Time. 


NIGHT SKY: OCTOBER AND NOVEMBER 


\n important extension along this line has just been 
two young and able Englishmen, Fowler and 
Consider a set of stars of suc- 
cessively increasing temperatures, and the lines of a 
given element, silicon. At low temperatures 
practically all the atoms will be neutral (with all their 
electrons present), and almost all of will have 
their electrons in the undisturbed positions, where they 
absorb some, but not all, of the lines of the are 
As we pass to hotter stars, more and more 


made by 
Milne, of Cambridge. 


such as 
these 


can 
spectrum, 


of the atoms will have an electron partially removed 


and be in a position to absorb additional are lines; but 
at still higher temperatures they will lose this electron 
and begin to new set of spark 
after which a similar process will be repeated— 


absorb the 
lines ; 
four times in all in the case of silicon. 

That such a thing happens was shown by Sir Norman 
Lockyer, more than twenty years ago; and the knowl- 
which he gained from the stars has proved of 
fundamental importance in recent laboratory work. 
But now, with the aid of theory, it becomes possible to 
under what conditions of temperature and 
For 


are fairly well known from the 
And the pressures in the atmos- 


temperatures 
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Study of the Stars 


pheres can then be calculated. It comes out surpris- 


ingly low—about one ten-thousandth of that of our 
atmosphere under ordinary conditions. Considering 


the high temperatures, the density of an average stellar 
atmosphere must be less than a hundred-thousandth of 
that of ordinary air. This we would ordinarily call a 
vacuum, though in a thickness of hundreds of miles 
it should abundantly suffice to absorb the ordinary 
spectral lines, 

With this value of the density, we may proceed to 
calculate the temperatures of the hottest stars, which 
cannot be obtained satisfactorily from their colors, as 
the latter change very little for great changes in tem- 
perature. In this way it is found that the stars with 
the strongest helium lines (called B2 at Harvard)—like 
many in Seorpio and Centaurus—have surface temper- 
atures of about 16,000 degrees; while the stars of class 
BO, like those of Orion’s belt, probably run well over 
25,000 decrees. A few stars are still hotter, but their 
temperatures cannot be calculated until further labora- 
tory data can be brought to bear upon 
the problem. 

When the wealth of material which is 
already in sight or under investigation 
has been published, and made generally 
available, we may hope to be able to cal 
culate with considerable certainty both 
the temperatures and the pressures which 
prevail in the atmospheres of the stars; 
and to do this for all the rather 
than merely for limited groups of them. 


The Heavens 

The familiar outline of the 
constellations appears on our map. Aquila 
is low in the west, with Lyra north of it, 
and Cygnus above the two. The Great 
Bear swings low on the northern horizon 
with the Little Bear above, and Draco on 
the left; while Cassiopeia and Cepheus are 
higher, above the Hercules and 
Gemini may just be distinguished on the 
one caught in the act of 
setting in the northwest, the other just 
rising in the northeast. Persus is high 
in the northeast, with Auriga below, and 
Taurus on the right above Orion, which 


stars, 


autumn 


pole. 


Wesiern| Horizon 


horizon—t he 


is rising. The great square of Pegasus 
is high in the south, with Andromeda 


above on the left. Aquarius, Cetus and 
Eridanus occupy the huge dull region in 
the south, while the isolated bright star 
Formalhaut shines, unattended, low in the 
southwest, 


The Planets 

Mercury is a morning star all the month 
and is seen on or about the 14th, 
when he is farthest from the sun. Being, 
however, only eighteen degrees distant in 
the sky from the latter, he rises rather 
late—about 4:45 A. M.; but he should be conspicuous 
just before dawn. 

Venus is theoretically an evening star, but is so close 
to the sun that there is practically no chance of see- 
ing her. 

Mars is a morning 





best 


and in the middle of the 
month is five west of Mercury, rising 
about twenty minutes earlier. Mercury, being about ten 
times the brighter of the two at this time, is the more 
conspicuous. 

Jupiter is an evening star setting about 7:30 P. M. 
at the beginning of the month and soon becoming lost 
in the twilight. Saturn is in conjunction with the sun 
on the 17th, and is invisible. Uranus is in Aquarius, 
and crosses the meridian at 9:30 P. M. on the 16th. 
Neptune is in the western edge of the sky, and rises 
about 1 A. M. 

The moon is in her last quarter at 1 A. M. on the 3rd, 
new at the same hour on the 10th, in her first quarter 
at 4 P. M. on the 16th, and full at 1 P. M. on the 24th. 
She is nearest the earth on the 10th, and farthest away 
on the 25th. During her circuit of the heavens she 
passes through conjunction with Neptune on the 6th, 
Mars and Mercury on the 8th, Saturn and Venus on the 
10th, Jupiter on the 12th and Uranus on the 20th. 
None of the observable conjunctions is close. 


star, 


some degrees 
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Recently Patented Inventions 


Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 








Pertaining to Aeronautics 
AIRPLANE.—H. CoAKLey, 207 W. 
t.. New York, N. Y. The invention relates 

to an airplane having superposed supporting 
nits respectively angled and intersecting in 
dihedral and reverse dihedral relation. The 
evice is characterized by the central portion 
the lower unit having dihedral angularity 
and lateral extending portions of said units 
ing engaged at their points of intersection 
to constitute an integral formation for the 
entire airplane. Among the objects is to 
inimize head resistance such as is produced 
yy struts used in connecting and bracing 
iperposed wings. (See Fig. 1.) 
PROPELLER.—L. DE MOoNGE, 32 
vard de Piepus, Seiné Department, 
France. The invention relates to 
propellers constructed of and 
ts object a particular outline for 


Boule- 
Paris, 
aircraft 
for 


wood, has 


this class 


‘14th 





righted books. 
government, or of the nation. 


from authority an unbought privilege. 


heritage of posterity. 
nothing which cost the government or 


exclusively enjoy his own. 








PATENT FACTS WORTH KNOWING—1 


HE right of property which an inventor has in his invention is excelled, 
in point of dignity, by no other property right whatever. It is equalled, 
in point of dignity, only by the rights which authors have in their copy- 
The inventor is not the pampered favorite or beneficiary of the 
The benefits which he confers are greater than 
those which he receives. He does not cringe at the feet of power, nor secure 


ters abroad the knowledge which he created. He confers upon mankind a new 
means of lessening toil, or of increasing comfort; 
destroyed by use, nor lost by misfortune. 
On the other hand, 


receives nothing but a contract, which provides that for a limited time he may 
Compared with those who acquire property by 
devise or inheritance; compared with those who acquire by gift or marriage; 
compared with those who acquire by profits on sales, or by interest on money, 
the man who acquires property in inventions, 
before, occupies a position of superior dignity. 


He walks everywhere erect, and scat- 


and what he gives cannot be 
It is henceforth an indestructible 
he receives from the government 
the people a dollar or a sacrifice. He 


by creating things unknown 
Even the man who creates 














propeller whereby the efficiency of the value by manual labor, though he rises in dignity above the heir, the donee, 
sume shall be increased. The advantageous the merchant, and the money-lender, falls in dignity below the author and the 
esult is partly due to a particular tapered inventor. Side by side stand the inventor and the author. Their labor is the 
form which is given to the ends of the pro- most dignified and the most honorable of all labor; and the resulting property 
peller blades. is most perfectly theirs.——Walker on Patents, section 152. 
Pertaining to Apparel ‘ ; : . ; oe : 
: an electric car for reengaging the same with] attached to a tractor in a position that it 
UNDERGARMENT. J. H. MOFFAT, | the trolley wire if it becomes disengaged. | mary be easily observed during operation by 
5511 University Ave., Indianapolis, Ind. The} 4 further object is to provide a second wheel|the driver of the tractor. It is also an 
object of the invention is to provide an / adapted to engage the wire whenever the| object that the plow be adapted to make a 
urticle in the form of a two-piece union suit, trolley jumps off the same, this second wheel! relatively broad furrow. A further object 


the two pieces of which may be worn either 
together or separately. A further object is 
to provide a union suit the two pieces of 
which are formed of material of different 
weight. In fact formed of different 
of varying weights and textures. 
CHILD'S GARMENT.—D. LANG, 85 5th 
Ave., New York, N. Y. This invention has 
for its object to provide a garment which to 
all appearances is a single piece garment 
of the romper type, involving a skirt portion 
to which a bloomer or pants portion is de- 
tachably connected in a simple and efficient 


manner so that the pants portion can be 
very easily applied and removed. 
GARMENT.—A,. Rocke, 859 Beck St., 


this invention 


ie 
the 


An object of 
provision of a 


Bronx, 
resides in 


the nature of a corset the parts of which 
may be adjusted to snugly encircle the parts 
of the wearer’s body and to conform to the 


irregularities thereof. A 


peculiarities and 
a corset which 


further object is to provide 


efficiently supports the back and retains the 
bust in a desirable manner, and also con- 
fines the hips of the wearer, to cause them 


to present a rounded appearance. 





Electrical Devices 


SWITCH.—R. 8. 
The invention 


Grove, 
object 


Cottage 
for its 


TOWER, 


Oregon. has 


to provide a switch especially adapted for 
controlling the circuit of electrically heated | 
rons, wherein the switch is of simple and 


inexpensive construction, and capable of be- 


fabrics | 


}e/o Bright Star Battery, 310 Hudson St., 
New York, N. Y. The invention relates to 
a dry battery, including zine chloride as an 


;to provide 
llow 
| high 


garment in| 


being so constructed and disposed that it | 
will automatieally work the trolley back into} 
its operative position without requiring the 
attention of an operator. (See Fig. 2.) 
DEPOLARIZER. — B. H. TEITELBAUM, 


ingredient in the electrolyte. An object is 
a dry battery which will have a 
resistance and consequently a 
short circuit amperage, and will have 
service capacity, and remain out of 
a long period without deterioration. 


internal 


a large 
service 





Of Interest to Farmers 
TRACTOR.—L. J. MITCHELL, Hunting- 
ton, W. Va. The object of this invention is 
to provide a tractor of the line of control | 
type which is easy to manipulate and flexible | 
in its operative movements, which is simple | 
in construction and capable of drawing a | 
relatively large load and turning around in 
a comparatively small space. A further ob- 
associated with the 





ject is that the engine 
tractor may be utilized for belt work if so | 
desired. 

TRANSPLANTING DEVICE.—H. D.| 
Exxiiott, Tabor, N. C. The invention re- | 
lates to devices particularly adapted for 


transplanting tobacco, cabbage, tomato plants | 
and the like. The object is to provide a 
| relatively simple device which will serve to 
permit the plants to be efficiently deposited 
one at a time in the required depressions and 


pressure 


| KELLY, 


is to provide a plow attachment particularly 


adapted for operating upon ground where 
roots or other obstructions are to be con- 
tended with. 

WHEELED 'TRACTOR. — B. W. Mor- 


TON, Williston, Fla. The inventor has been 
granted two patents of a similar nature, the 
object being to provide a cutter attached to 
the wheels of a tractor and serve to cut the 
earth to facilitate the breaking or plowing 
thereof, and also serve to sever obstructions 
which may impede progress. It is a further 
object that the cutter may be durable and 
the attachment easily secured to the tractor 
wheel. 

COLTER ATTACHMENTS FOR TRAC- 
TORS. — B. W. Morton, Williston, 
This invention more particularly relates to 


Fla. | 
|—HI. M. 


the manner of attaching a colter to a tractor, | 


|the purpose being to provide means whereby 


colter may be subjected to a yieldable 
for causing the same to penetrate 
the soil over which it may operate. An im- 
portant object is to provide means whereby 
the colter may be rigidly held against up- 


the 


|ward movement and thus establish a certain 
j}depth at 


which it must penetrate the soil. 
The device is adjustable and may be lifted 
from the earth when desired inoperative. 





Of General Interest 

FLOOR AND WALL MOP.—J. F. 
Elkins, W. Va. Among the objects 
invention is to provide a simple and 
adapted to hold a suitable mop 
provided 


of the 
efficient mop 
head of cloth such as tufted fabrie 


| for sharpening 


invention is to provide means 
roll of fly-paper in 
manner that there is no danger of a person 
becoming entangled in the paper, and to 
provide means for normally feeding the roll 
after the exposed portion has served its pur 


object of the 


for supporting a such 


pose. The device may serve the function of 
a sheet, or may be suspended upon the wall. 

PRESSURE-CONTROLLING DEVICE. 
—V. L. ApaMs, 603 S. 8th St., Waco, Texas. 
The general object of the invention is to 
provide a device which shall enable an op 
erator to regulate the various expansion 


valves of an ice or refrigerator plant so that 
the refrigerating fluid admitted into the vari 
ous refrigerating sections may be known and 
thereby have the operating under 
an equal degree of refrigeration. 


CIGARETTE HOLDER.—W. 


sections 


JOSSELYN, 


Carmel City, Calif. The invention partieu- 
larly relates to a cigarette or cigar stub 
ejector device for use in connection with 


cigarette or cigar mouthpieces. The object is 
to provide a device which may be inserted in 
the holder for foreibly removing the stub 
from the mouthpiece. It is an object to 
provide a device which acts to clean the 
opening channel as it ejects the stub. (See 
Fig. 3.) 

GRAVITY CORRECTION DEVICE.— 
W. R. Hounsetzt, Okmulgee, Okla. This 
invention relates to ecaleulating devices. An 
object is to facilitate the correction of gravi- 
ties of liquids lighter than water and ob- 
served at varying temperatures by providing 
means operable to indicate equivalent gravi- 


also 


ties at a determined constant temperature. 
The device can be operated quickly and the 
results accurately indicated. 


FOLDING TENT.—B. B. Duptey, Vi- 
salia, Calif. The object of this invention 
is to provide a tent of substantial propor- 
tions that can be conveniently folded into a 
small bundle adapted to take up little space 
in a camping outfit. A particular advantage 
is that the tent provides sufficient head room 
for a person or a number of persons to stand 
upright and have the comfort of a room in a 
house. 

AUTOMATIC PENCIL 
MITCHELL, 1205 Hyde St., San 
Francisco, Calif. Among the objects of the 
invention is to provide a convenient means 
a pencil that will work auto- 
matically upon the insertion of the pencil. 
A further object is to provide a sharpener 
that will give either a chisel point, as pre- 
ferred by draftsmen, or a needle point, as in 
every-day use. A still further object is to 
provide a sharpener in which emery cloth is 
used for putting a fine finish to the lead 
while automatic cutters are employed for 
removing the wood. (See Fig. 4.) 

SPOOL.—H. O. Tart, 60 Adams St., Bur- 
lington, Vt. The invention relates particu-; 
larly to bushing and retaining means for 
spools and has for an object to provide a 
construction which is simple but very effec- 
tive in retaining the parts together. A fur- 


SHARPENER. 








ing applied to the usual form of iron, with-/|to pack the loose soil so as to prevent the 
out change to the iron. A further object| same from falling backward, the device in- | with a pile surface, or loose strands doubled | ther object is to provide a securing member 
is to space the connection away from the| suring the proper starting growth and pro-|upon themselves, and in which provision is | which will retain the bushing in place with- 
heated portion of the iron, to prevent injury | ducing a healthy plant. {made for rinsing the mop in a bucket or for | out the use of glue or other adhesive. 
to the switch. PLOW ATTACHMENT FOR TRAC-|™ ringing the mop, the cloth being adapted FILTER BED FOR SEWAGE DIS- 
TROLLEY REPLACER.—M. M. Sykes,|TORS.—B. W. Morton, Williston, Fla. | © be rendered taut when in a position for | pogaL.—wW. T. Burris, Glen Head, Long 
1641 Folsom St., San Francisco, Calif. The|This inventor has been granted two patents |"S® Island, N. Y. An object of the invention is 
particular object of this invention is to pro-|of a similar nature. The objects are to pro- FLY-PAPER HOLDER. —D. Levy, 507 | to provide a filter bed for the final disposal 
vide means in connection with the trolley ef| vide an attachment which may be quickly! FE. Mt. Eden Ave., Bronx, New York. An'of waste water after grease and other solid 
| | 
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. 
| | 
| | 
| 
| | NA 
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| Fig. 1. Airplane with struts and braces ar- Fig. 2. M. M. Sykes’ invention for automatic : Fig. 4. H. M. Mitchell’s pencil sharpener that 
ranged to minimize head resistance, invented replacement of the trolley wheel upon the Fig. 3. Cigarette holder with ejector, pat- will give a ae point pn a needle point, as 
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substances have been intercepted in a system 
which filter bed positively in 
sures the return of the waste water into the 
ground in a purified state at a point where it 


of cesspools, 


will be absorbed, without the necessity of 
going to the expense of a large amount. of 
excavating work. 

VACUUM BOTTLE.—A. G. HALE, c/o 


Geo. H. Haldy, S. W. corner 4th and Race 
Sts., Cincinnati, Ohio. This invention has 


for its object to provide a vacuum bottlk 
having means for holding a receptacle in 
position to permit a liquid to be poured 


therefrom and for absorbing shocks and jars 


incident to the service for which intended 
without transmitting such shocks to the re 
ceptacle. The device is of relatively simple 


construction, and may be inexpensively man- 


ufactured. 


BUILDING CONSTRUCTION.—R. H. 
Irwin, P. O. Box 29, Portland, Oregon. 
The invention aims to provide a_ building 
especially adapted for use as a _ garage, 
or for storage purposes. The object is 
to construct a building in such a manner 
that space heretofore «wasted will be used 
to the fullest extent and that vehicles stored 
therein will be readily available and that 
backing will be practically eliminated, the 
vehicles after entering the building being 
placed upon a turntable and brought in 
direct contact with the compartment to be 
oceupied (See Fig. 5.) 

ReEFLECTOR.—A. Matisse and C. A. 
Matisse, 270 E. 1323rd St., New York, N. Y. 
The general object of this invention is the 
provision of a cheap and efficient reflector 
for throwing a yellow ray. The object is 
accomplished by providing a yellow glass 
and applying to one face a reflecting com- 
position comprising a gold salt and super- 
imposing upon the gold salt a silver salt 


and a metal which serves to increase strength 
and stability, which applied by an 
electroplating process 

WATCH GUARD.—P. H. Nottine, 300 


and is 


Communipaw Ave., Jersey City, N. J. 
Among the objects of this invention is to 
provide a guard which is equipped with 


means for preventing the accidental loss of 
a watch from a pocket. A further object 
is to provide a guard which.ean be readily 
sewed into a pocket and which will be simple, 
durable and efficient in and compara- 
tively inexpensive to manufacture. 

SEALING-WAX STICK. A. 
and J. R. Kincuorn, 292 St. John’s 
Brooklyn, N. Y. The principal object of the 
invention is to provide a sealing-wax stick 


use, 


NADLER 
Place, 


which when lighted will retain the flame 
thereon and eliminate the necessity of con 
stant lighting. In the composition of the 
wax stick a quantity of artificial silk or 


cellulose fibrous material is used, said fibrous 


material serving to insure a rapid combus- 


tion which almost entirely consumes itself, 
the ash or carbon being reduced to a mini 
mum, the flame remaining on the stick and 


burning to melt the wax. 
STROBOSCOPIC APPARATUS.—A. J. 
H. Exverson, London Bridge, Reading, Eng- 
land. The object of the invention is to pro- 
vide a apparatus for in 
studying the movement of bodies moving at 
relatively high speeds in a periodic manner. 
\ further object is to provide an apparatus 
in which the stroboseope is driven at a speed 
differing slightly from the speed of the mov 
ing body, so that the mechanism appears to 
traverse its path at a relatively slow speed. 
LOCKING JOINT.—L. W. Murpny, 43 
Lester St.. West Haven, Conn. An object 
of the invention is to provide a locking joint 
will take the place of the ordinary | 


stroboscopic use 


wich 


mortise and tenon dowel joint, in fact may 
be utilized in practically any place where it 
is expedient to join the ends of two members 
in angular relationship. The joint par- 
ticularly adapted for use with sereen frames 
and similar structures. 

REVERSIBLE CUFF.—S. H. WINco, 
c/o S. N. Wilson, Graders Bank Bldg., Lex- 
ington, Mo. This invention relates to cuffs 
for shirts, and more particularly to the kind 


18 


known as “French” cuffs, designed for use 
with shirts of soft material such as silk 
madras or the like which are intended to 


be only slightly starched, so that they may 
fold without breaking along the line of fold. 
The object is to provide a cuff intended to 
be permanently attached to the sleeve, but 
which is reversible, and having the same ap- 


pearance whether folded normally or re- 
versed. 
LOCK.—R. R. Raymonp, 104 W. 52nd 


New York, N. Y. The invention relates 
to a lock which is particularly adapted for 
use in connection with a telephone instru- 
ment, although not limited to this applica- 
tion. This device when in applied position 
on a telephone instrument will absolutely 
preclude any danger of the instrument being 
used by an unauthorized The lock 
is of simple construction and will in no way 
lamage the instrument in its connection or 
disconnection. 


CARTON 


St., 


person. 


FOR FOLDED TISSUE PA- 
PER.—L, J. ARMS, 423 Noe St., San Fran- 
cisco, Calif. The invention relates to means 
for packing and dispensing folded tissue pa- 


pers, such as are commonly used in lava- 
tories, The object is to provide a carton 
which will serve the purpose of a w rapper 


as well as a dispensing box, thereby allowing 
the paper to be placed in the carton by the | 
manufacturer and withdrawn by the person | 

necessitating any | 
(See 


using the paper, without 
handling on the part of an attendant. 
Fig. 6.) 

CLOSURE FOR TUBES.—C. J. HAvuk, 
Jr., 300 Madison Ave., New York, N. Y.i 
The invention relates to collapsible tubes. | 
It is one of the objects to provide a closure 
in which the ordinary screw-thread is dis- 
pensed with, the tube neck and cap being 
constructed as to lock with a partial 
turn. A further object is to provide a cap 
which cannot be entirely removed, thereby 
preventing accidental loss of the cap. 

METHOD ANI) APPARATUS FOR 
PRODUCING DISTORTED IMAGES. — 
G. L. CHANTER, c/o Pathe Exchange, 1 Con- 
gress St., Jersey City, N. J. This invention 
has for an object the provision of a simple 
and efficient means whereby moving pictures 
ean be taken of a given object that the 
image of this object in a reflector can be 
distorted in any desired manner to produce 
the required effect in the eamera. The ap- 
paratus is inexpensive to make and easy to 


so 


so 


operate. 
STREET 
WELLING, Box 157, 


INDICATOR.—W. M. Ftre- 
Healdsburg, Calif. The 
invention relates to indicators adapted for 
use upon street cars. An important object 
is to provide a street indicator having simple 
means whereby the sume mav be adjusted to 
indieate to the oceupants of the car the next 


stop, and when the car reaches the end of 
the line the indieator may be conveniently 
reversed. 

CUE TIP.—J. L. Dorscner, 78 Weber 


St.. Kitchener, Ont., Canada. An important 
object of the invention is to provide a cue 
tip having means whereby the same may be 
securely connected to a cue without employ- 
ing glue and which when applied is securely 
held in position until worn out. The tip 
may be applied in a few seconds, and is of 


| simplified construction and cheap to manu- 
facture. 

LEMON AND LIME SQUEEZER.—J. 
| D. Witit1am and J. R. Boiron, Sulphur 
| Springs, Texas. The object of the invention 
is to provide a device of this character which 
is adapted to earry out with facility the 
eutting of the lemon or lime into sections 
and the squeezing of such sections as may 
be desired. The device of simple and 
durable construction and neat in appearance. 

FISHGIG.—I. E. Martone, R. No. 2, 
ville, Texas. This invention relates to bows 
and arrows especially adapted for use in 
| fishing. An important object is to provide a 
| bow wherein the body is of rigid construction 
and tensioning springs are provided for im- 
parting force to the arrow. A further object 
is to provide means for supporting the re 
turn cord in such manner that it may readily 
unwind when the arrow is shot. 

VANITY CASE.—A. C. Maynarp, Asso- 
ciated, Cal. Among the objects is to pro- 
vide a vanity case that is particularly pleas- 
ing in looks and practical in the arrangement 
of its partitions, that provided with a 
mirror all around and has convenient means 
for carrying the same, the case being con- 
veniently carried by a flexible strap secured 
to rigid metal members. 

ENVELOPE MOISTENER. — A. J. 
Scuaups, Sr., 1522 55th Ave., Oakland, Cal. 
This invention is designed for the purpose 
of facilitating the work of sealing envelopes 
in large quantities. Among the objects is 
the provision of means for opening the en 
velope with the moistening means, and means 


is 


jee 
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for draining surplus moisture from the en-| 


velope after the latter has passed the moist 
ening means. 

LIFTING DEVICE.—F. 
137 Hazel St., Paterson, N. J. The aim of 
this invention is to provide a_ receptacle 
lifter by means of which a receptacle may 
be readily gripped, and subsequently lifted | 
and carried without an operator endangering 
his hands either by heat or the splashing | 
of acids or similar substances contained in 
the receptacle. The device intended to | 
reduce the danger of breakage of the recep- | 


FA HSBENDER, 


18 


tacle. 


BUILDING CONSTRUCTION.—J. N. 
MacDoNaLp, 82 Scituate St., Arlington, | 
Mass. The object is to provide a hollow} 
wall construction, wherein the cost is re-| 


duced to a minimum amount of time fasten- 
being provided for holding the | 
blocks in a wall together, which will do 
away in a great measure with the use of | 
mortar. The construction is damp-proof, | 
simple and durable. 

LAUNDRY BAG 
Knorr, Indian Field Road, Greenwich, 
Conn. An object of the invention is to pro- | 
vide a device which will support a laundry | 
bag in either or open position. <A} 
further object is to provide a form of bag 
supporting frame to which a bag may be} 
removably attached, and by which the user | 
may keep track of the articles deposited so 
that a laundry list may be compiled by re-| 
ferring to the indicating means. 

CONCRETE FORM.—W. J. PEDERSEN, 
15 Holland Ave., Floral Park, N. Y. An 
object of the invention is the provision of a 
method for forming a plurality of sections 
of cementitious material in a simple manner 
so that they may be quickly assembled into 
a plurality of forms for building purposes. 
The form provided is capable of adjustment 
for such building structures as chimneys, 
columns, posts, stairways, ete. 


SWING.—E. 
Ave., Brooklyn, 


ing means 


R.| 


SUPPORT.—PE. 


closed 


GRIESHABER, 2425 Putnam 
N. Y. Among the objects 
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is to provide a motor-driven swing which 
will do away with the manual exertion ordi 
narily necessary to operate a lawn swing, 
and to provide a swing which will be strong 
and serviceable, simple and of attractiv 
appearance, in full size for outdoor use, or 
may be manufactured as a toy. 
CALCULATOR.—W. M. Fraser, Bris 
tore, Okla. The invention relates to calcu 
lators adapted for use in the sale of oil or 
other liquids by liquid measure. An object 
is to provide a caleulator with which equiva 


lents on the Baumé and _ specific gravity 
scales may be told at a glance, and th 


umount of change in the specifie gravity of 
oils due to temperature changes may be 
directly read. The device is simple in oper 
ation and oceupies a small space. 

FLY SHOOTER.—B. KenNepy and L. 
SaIcer, 168 No. Main St., Gloversville, N 
*. The invention relates to a fly shoote: 
in the form of a pistol which may be em 
ployed to kill flies, or the like. The device: 
is constructed to resemble a_ pistol to 
stock and handle, the striker is folded back 
on the stock, and is adapted to swing for 


as 


wardly from the stock when released by th: 
trigger. 

SAFETY PIN.—J. H. Caray, 838 La 
fayette St., Jersey City, N. J. The inver 
tion has for its object the provision of a 
safety pin which positively precludes acci 
dental retraction of the pointed extremit 
from the article to which it is applied in 


event of the displacement of the same from 
the point engaging catch. A further object 
is to provide a pin which affords a maxi 
mum capacity in a pin of minimum size. 
The pin is of simple construction and inex- 
pensive to manufacture. 

BOTTLE STOPPER.—H. J. SMALLWoop, 
222 Richland Ave., San Francisco, Calif. 
The particular object of the invention is to 
provide a stopper for milk bottles and th: 
like, that will make a good air-tight closure 
for the bottle and at the same time provide 
a spout through which the milk or other 
liquid may be discharged. A further object 
is to provide a cap in combination with th: 
stopper which can be easily removed with 
out the use of tools or sharp instruments. 


DRIP-PAN ALARM.—A. WALLACE, 523 
E. 78th St., New York, N. Y. The invention 


|relates to drip-pan alarms adapted to be set 


on the edge of a pan, and more particularly 
to an alarm operated by a float adapted to 


cause an audible signal to be sounded. The 
general object is to provide an alarm in 


which the bell clapper is controlled by the 
float as it is raised by the rising of the 
water in the pan. 

CLOTHESLINE FASTENER.—L. Alme, 
Kerrigan Ave., West Hoboken, N. J. 
Among the objects of the invention is to 
provide a fastener to connect two ends of 
a rope, the device being so constructed that 
by looping the ends they may be locked 
against movement. A further object is to 
provide a manually actuated tubular fasten- 
ing member the arrangement being such that 
the interlocking ends are wedged in the de- 
vice against independent movement. (See 
Fig. 7.) 

PHONOGRAPH RECORD.—W. C. Hap- 
LEY, c/o Munn, Anderson & Munn, Wool- 
worth Bldg., Broadway, New York, N. Y. 
The object of this invention is to provide a 
phonograph record which may be used on 
any of the well-known phonograph machines 
provided with an automatie stop, so con- 
structed that it may be possible to accurately 
set the stop mechanism to be operated at a 
definite point, and having been set, it may be 
permanently locked and operated with any 
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record employing the invention 

what the width of the reproducing surface. 
HINGED COVER FOR CONTAINERS. 
F. W. Downs, c/o Washburn 


Light and Power Co., Washburn, Wis. An 


no matter| ject is to provide a display 


| 
| 
| 
| 


Electric | 


objeet of the invention is to provide a device | 
having a hinged cover in which the cover | 


may be moved down and locked, though an 
obstruetion may be disposed intermediate the 
cover and the opening of the container, with- 
A 


out injury to the cover or container. 
further object is to provide a device in which 
the cover may be closed and locked, or 


opened with one hand. 

CLEANING DEVICE.—J. B. Kir«, Iola, 
Kans. The invention relates to a cleaning 
device for removing carbon from apparatus 
permitting of the distillation of carbonaceous 
material. ‘The device includes a trough, a 
conveyor and shafts adjacent the base of the 
trough and centrally positioned within the 
same, and means earried by the shaft for 
actuating the same, and the conveyor. 

IMPLEMENT FOR WRITING.—W. F. 
Ketiy, 915 W. Front St., Greenwood, Miss. 
{mong the objects of the invention is to 
provide a writing implement in the form of 

pencil having a heated marking element 
adapted to be used for writing upon paper 
or the like without scratching, and to pro- 
duce elear and legible writing. The pencil 
comprises a easing, a storage battery posi- 
tioned therein, a scoring point and means 
whereby the current from the battery may 
be eaused to heat the scoring element. 


MEMORIAL TABLET AND GRAVE 
MARKER.—F. PD. Harptne, 405 No. 3rd 
St., Montevideo, Minn. The invention re- 


lates more particularly to casket plate which 
may be utilized as a memorial tablet either 
permanently or temporarily, and after tem- 
porary use as a tablet or grave marker, the 


plate having a substantially flat body with 


bendable eye upon its rear face, also a bore | 


t one end for the association of a detachable 
stake. 

BOAT.—A. C. Date, 524 Gravier St., 
New Orleans, La. An object of the inven- 
tion is to provide propelling means in the 
orm of an endless device arranged with a 
series of blades paddles, together with 
means for driving same at a uniform depth 

the water, and to provide a hull construe- 


or 


traveling in a rough or smooth sea; to lessen 
he draft of the boat, as well as to obtain 
greater speed for the power expended. 
COLLAPSIBLE STRUCTURE. —.S. 
Wurre, 337 Union St., Brooklyn, N. Y. 
The invention is adapted for employment in 
a structure which may be used as a garage, 


camping and for various other purposes, | 


as, for instance, a temporary collapsible top 
for the body on a freight ear. 
object is to provide a structure composed 
of sections adapted to telescope and arranged 
o that they may be turned over on the 
base of the structure thereby possessing a 
maximum of compactness. 

VANITY CASE.—W. G. Kenpatr, 118 
Market St., Newark, N. J. One of the ob- 
jects of this invention is to provide a small, 
compact vanity case adapted to carry a plu- 
rality of cosmetics, such as face powder and 
rouge, in the form of compacts. It is a 
further object to so mount these compacts 
that either may be positioned in such a man- 
ner that access thereto may be readily ob- 
tained, and to provide a lid structure with 
means for retaining a mirror. 

DISPLAY RACK.—O. J. Horartne, 25 
Melrose Ave., East Orange, N. J. The in- 
vention relates to a rack designed for hold- 
ing newspapers, magazines or periodicals in 
displayed position at newsstands. An ob- 


> 





| 
| 





| 


| 
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rack in which 
the pocket forming elements are adjustable 
and eapable of being swung to a collapsed 
position whereby the rack will occupy a min- 
imum amount of space when not in use. 
PIPE DRAIN.—A. Hess, 43 W. 23d St., 
New York, N. Y. An object of this inven- 
tion is to provide a simple construction 
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| to what is commonly known as a revolving | so as to insure a generation of a highly com- 


which will drain a smoking pipe at all times. | 


Another object is to provide a drain which 


| may be easily inserted or removed and will 


| Paoli & Co., Hancock, Mich. 


mm designed to insure uniform speed when | 


not mar the appearance of the pipe. A fur- 
ther object is to provide a drain which auto- 
matically collects the saliva and presents 
means for easily cleaning the pipe. 

MASSAGE DEVICE.—J. O. Lanpen, 

tox 491, Albuquerque, N. M. An object of 
this invention is to provide a massage device 
adapted to receive temperature-regulating 
agents and to provide means for protecting 
the hands of the user from being injured by 
the temperature regulating agents. A further 
object is to provide a device which is of 
simple and durable construction and neat 
and attractive in appearance. 

INDEX FOR FILING DEVICES.—C. 
U. Frnoccnraro, 1528 Amsterdam Ave., 
New York, N. Y. The object of this inven- 
tion is to provide an index for filing devices 
having a plurality of guides in which cards 
with the titles of records or other articles 
filed may be disposed, the guides being posi- 
tioned so that the titles of the articles filed 
may be readily visible. Another object is 
to secure the guides in a drawer with a glass 
front which will permit the user to easily 
examine the cards without pulling out the 
drawer. (See Fig. 8.) 





Hardware and Tools 


SHOVEL.—A. WEICKMAN, Harrison Ave., 
Harrison, N. Y. One of the principal objects 
of this invention is to produce a_ shovel 
which in addition to serving in its usual 
eapacity for introducing coal to a furnace 
or stove and removing the ashes therefrom, 
functions as a sieve for separating the dust 
or dirt from the coal and removing the 
cinders from the ashes. The device is strong, 
simple and inexpensive to manufacture. 
(See Fig. 9.) 

HYDRAULIC JACK.—A, PAOLI, c/o R. 
This inventor 
has been granted two patents of a similar 
nature. The object is to provide a hydraulic 
jack that is relatively simple in construction 
and operation. A further object is to pro- 
vide a device having a liquid-holding recep- 
tacle and means for returning the power 
liquid to the receptacle when the work-en- 
gaging member of the device has been raised 
to a predetermined height, whereby the work- 
engaging member of the device cannot be 


ry — . Poe 
The general} moved out of operative position when the 


operation of the device is continued. A fur- 
ther object is to permit the escape of air 
from the liquid used in the device without 
permitting any of the fluid to pass there- 
from. 

IRON REST AND CLEANER.—L. D. 
GRENDA, 2000 W. Division St., Chieago, Tl. 
This invention relates generally to stands for 
flatirons, and more particularly to an iron 
rest having means for aecomplishing the 
polishing and cleaning of the work-engaging 
surface of the iron. An object is to provide 
a simple, inexpensive and effective means 
for supporting a heated flatiron and for pre- 
eluding the marring of the surface of the 
same. 

DOOR LOCK.—S. 
St., New York, N. Y. 
to a door lock of a semi-automatic nature 
which is adapted for use in connection with 
all types of swinging doors, but particularly 


R. Stevens, 24 Stone 
The invention relates 


door, such as are employed in banks, hotels, 
ete. A further object is to so construct the 
lock that when once actuated it will have 
to be released by a person from the outside 
of the building, thus precluding the possibil- 
ity of the bandit or intruder operating the 
same, or intimidating the occupants so that 
they will release the lock. 

PNEUMATIC JACK.—W. F. Ketry, 915 
W. Front St., Greenwood, Miss. One of the 
principal objects of the invention is to pro- 
vide a jack having telescoping sections which 
may be extended under the action of com- 
pressed 
quickly dispelled to allow of collapse into 
normal inoperative position. A further ob- 
ject is to provide for holding the jack in 
raised position against collapsing movement, 
and to provide an automatic lowering move- 
ment. The device may be built in sizes 
ranging from one thousand pounds, for auto- 


mobiles, to fifty tons, for railroad work. 
(See Fig. 10.) 
LEVEL AND PLUMB—D. W. L.| 


FRANK, 312 Masonic Temple Bldg., Mobile, 
Ala. The invention relates to measuring 
instruments. An object is the provision of a 
construction which is equally adapted for 
application with a straight-edge or square 
whereby to secure proper levels and plumbs 
and to determine the degree, pitch, slope or 
angle of any surface or surfaces. A further 
object is to provide a base-plate and super- 
posed thereon an adjustable plate carrying < 
spirit tube and graduations in order to ascer- 


| tain the angles and distances between points. 


KEVERSIBLE BOLT LOCK.—W. N. 
SAUERBREI, c/o Wilson Bohman, Ine., 758 
Lexington Ave., Brooklyn, N. Y. The object 
of the invention is to provide a bolt lock or 
latch arranged to permit of conveniently re- 
versing the bolt to allow the use of the lock 
on doors swinging either inward or outward. 
Another object is to permit of reversing the 
bolt without disassembling the lock. 





Heating and Lighting 
STOVEPIPE REDUCING JOINT.—M. 
Lupwic, 2nd and Ferry Sts., Albany, Ore- 
gon. The invention has for its purpose to 
provide a simple and inexpensive joint sec- 
tion made of a single piece of sheet metal 
which is adapted to securely connect stove- 
pipes having different cross-sectional con- 
tours, and which is very readily adjustable 
to connect stovepipes of different and varied 
diameters. 





SIGN.—F. E. Brown, 1312 9th Ave., 
Seattle, Wash. The invention relates to 


illuminated signs adapted for use as an ad- 
vertising medium. An important object is 
to provide an illuminated sign having means 
whereby letters or other characters may be 
detachably applied to a more or less trans- 
lucent body and effectively illuminated so 
that the characters may be readily seen. A 
further object is to provide a background 
which will attract attention. 
WATER-TUBE BOILER.—F. C. Stim- 
MEL, c/o Casey Hedges Co., Chattanooga, 
Tenn. The object of the invention is to 
provide a water-tube boiler more especially 
designed for high-pressure steam service and 
eapable of taking care of overload conditions. 
Another object is to gradually heat the in- 
coming feed water and thus reduce expan- 
sion strains on the tubes to a minimum, and 
to maintain a uniform tube area, insuring 
a proper circulation of the water. 
BURNER.—FE. E. CorNwett and J. H. 
McCreapy, 622 FE. 6th St., Okmulgee, Okla. 
Among the objects 
vide a gas burner wherein the proportion of 
air and gas may be conveniently regulated 


air, and in which the air may be} 


of the invention is to pro- | 


bustible mixture and under varying condi 
tions thereby insuring at all times a genera- 
tion of a high degree of heat and in general 


} an efficient operation of the part of the 
| burner. 
| FOLDING COOK STOVE.—M. Svuss- 


| MAN, 1028 Westminster Ave., Detroit, Mich. 
| An object of this invention is to provide a 
| cook stove which when not in use can be 
folded to occupy but relatively small space 
within a casing, countersunk in the wall of 
a room. A further object is to provide a 
stove comprising any desired number of 
burners and a collapsible oven, which will 
efficiently perform their functions when in 


use. The stove is especially designed for 
use where housekeeping is done in small 
apartments, 


WATER HEATER.—G. Moertoose, c/o 
J. Strenlens, 54 Old Broadway, New York, 
N. Y. The invention has for an object the 
provision of an automatic water heater 
which is simple in construction and opera 
tion. Another object resides in the provi- 
sion of means whereby the heating fluid is 
eut off automatically whenever the flame, 
especially the pilot flame, out, there 
being provided thermostatic means respon- 
sive to changes in temperature to actuate 
magnetic means to close off the gas valve 
under predetermined conditions. 


| 


goes 





Machines and Mechanical Devices 


PRESS.—J. I. Poaur, R. No. 1, Box 
Omak, Wash. An important object of this 
invention is to provide a fruit box press and 
lidding machine having simple means where- 
by a pair of pressure arms may be brought 
into engagement with the lid of the fruit 
box with a uniform degree of pressure and 
will not in any way interfere with the free- 
dom of action of the nailer. A further ob- 
| ject is to provide means whereby the box is 
tilted upon completion of the nailing onto 
a conveyor. 

GRAIN ELEVATOR.—C. METTLER, Sr., 
Menno, 8S. D. The object of the invention 
is to provide a grain elevator in which ex- 
cessive pressure or “choke up” and undesir- 
able overflow resulting from clogging of the 
system are automatically prevented, the ex- 
eessive grain being received and carried off 
by means provided therefore. A _ further 
object is to provide an elevator which is of 
simple and durable construction, reliable in 


Oo) 
uty 


operation and easy to install. (See Fig. 11.) 
WATER PUMP.—W. Larson, Kings- 
burg, Calif. The invention has for its ob- 


provide a construction capable of 
large volume of water quickly a 
short distence. A further object is to pro- 
vide a water pump which may have the 
operating parts bodily removed from one well 
and inserted into another with a minimum 
effort. 

CONCRETE BLOCK MACHINE. —W. 
A. WHITFIELD, Asheville, N. C. Among the 
objects of the invention is to provide a 
cement block manufacturing machine hav- 
ing means whereby the sides and ends of the 
mold blocks are swung into position by the 
operation of a single lever so that the manu- 
facture of the blocks is greatly expedited. 
In this machine the use of cores is dispensed 
| with, permitting the formation of a block of 
more than usual strength. 

MACHINE FOR FORMING PNEU- 
MATIC TIRES.—B. De Marrtta, c/o Munn, 


ject to 
lifting a 


| Anderson & Munn, 233 Broadway, New 
York, N. Y. This invention has for its 
object to produce a machine in which a 
cylindrical tire blank built up of super- 


imposed layers of bias fabric, and suitable 
| cushioning, and tred strips, with a bead in- 




















A better index for the vertical file, 


Fig. 8. 
designed by U. Finocchiaro 





Fig. 9. New furnace tool, shovel and sieve 
combined, invented by A. Weickman 





Fig. 10. More nearly automatic action distin- 
guishes W. F. Kelly’s pneumatic jack 











Fig. 11. C. Mettler’s grain clevator, designed 
to prevent choking and overflowing 
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Fig. 12. I. F. Willman’s windmill is provided Fig. 14. Automobile lock that locks automat- 
with better means for self-adjustment to Fig. 13. Hand-operated rotary concrete mixer ically when the ignition is turned off, pat- Fig. 15. Novel hub-cap attachment, put out | 
| the wind designed by G. W. Adams ented by C. A. Habenicht by C. F. Reilley and J. J. Ludwig | 
| 
corporated in its opposite edges, may be|danger of admitting air or other foreign | oil each time it is used during the circula-| arranged to face one another and in which 
expanded and shaped to conform to the cor matter into the barrel, and to prevent the! tion, thereby causing the train to run easier, | the figures may be caused to move to simu 
ventional shape of shoes or casings for the ected fluid from being withdrawn from | and resulting in a saving of expense in lubri-| late action as in a fight. A further object 
subsequent operation of vulcanization. the ve into the syringe during the refilling cation. is to provide a toy which is inexpensive t 
WINDMILL.—I. F. Witman, Muleshoe, | operation DEVICE UTILIZING THE TREPIDA- | manufacture and not liable to break easily. 
Texas The invention espec elutes to rRUSS.—G. A. Berry, Modesto, Calif.| TIONS OF VEHICLES.—M. A. CANALI - 
windmills adapted for use yperating wells. | ‘I ention relates to a truss for hernia| and R. Frias, Calle Maipu 671, Buenos | Pertaining to Vehicles 
An important object is to provide a wind has for its general object to provide a! Aires, Argentina. This invention relates to) ~~~ é i x yar - 
mill h vit g means whereby the sume is posi- | construction that will result in the truss be-| a device to be placed in railway cars, street Al POMOBILE HEADLIGHT.—-W. D. 
tioned with relation to the wind and where firmly maintained against displacement! cars or similar vehicles and wherein the dis Orr and H. B. GRIFFIN, Riverside, lowa 
by the same may be thrown out gear I pplied and that will afford the mini-| placements or movements in any direction of Among the objects of the invention 1s to pro 
during a storm or high wind. <A rther liscomfort and rubbing action on the | the running vehicle are used to automatically | Vide a unitary headlight which will divide 
object is to provide a windmill having a p wearer move an advertising or displaying tape which the light energy emitted by the illuminant 
of wooden or metal wheels which by a novel is to be continually or intermittently moved | into three distinct Space. A further object 
ervanqement are operatively cons cee die Prime Movers and Their Accessories on ted elene. | is to provide a light which projects a rela 
pitman rod or drive shaft. (See Fig. 12.) ‘APPUPRETARP hn : aa on TRAP FOR REFRIGERATOR CARS tively dim light in the space which normally 
: CARBURETOR.—E, E. Eckert, 1316 N. PRAP FOR REF ee ee ee includes the eyes of occupants of other cars, 
ROLL COVER.—C. NorRDELL, Gilbert-| Dearborn St., Chieago, Ill. An object of P. S. Dovcnerty, $712 W. 64th Place, a brighter beam illuminating the ground at a 
ville, Mass. This invention relates to rolls the invention is to provide a carburetor hay- | Chicago, Il. Among the objects is tO PrO-| distance in front of the ear, and a third 
for textile machines and more particularly g means for intimately commingling an in ide a trap which is of comparatively simple beam illuminating the ground directly in 
aims to provide a roll eover of 1 shaped flammable hydrocarbon and air in order to | construction, light weight, and not likely tO| front of the car. 
cross-section, mountable rr demountabli form a uniformly efficient homogeneous ex-| be broken when a being placed pire’, CLUTCH HOLDER.—F. F. WuownNpeER, 
relative to an unflanged roll, but withont sive mixture. A further object is to pro-| tion, the parts being made of a pressed metal | Valley F: 3 : “tap 
, : : ; ; . a alley Falls, Kan. An object of the inven- 
requiring a multi-part roll, or special ma ide a device adapted to be applied to an| such as pressed steel. A further object is ti : hte om ttechesent God o tone 
chinery, tools, temperatures or chemicals. internal combustion engine of ordinary con-| to provide a device which is relatively cheap ion 1s to provide an attachme mt or a tractor 
} i B : ; - whereby a clutch control lever may be re 
AIR COMPRESSOR.—D. C. BAKER struction and to provide means to regulate to manufacture, | leasably held in position to occasion the re 
1900-12 Park St., Alameda, Calif. An ob- the volume of air entering into the explosive eer er —— leasing of the driving connection between the 
ject of the invention is to provide a con- |! ixture, and to ensure a maximum power Pertaining to Recreation lengine ef the tracter end the tranemiasics 
struction of this character whereby air may | with a minimum of fuel consumption. | TOY.—J. Poprer, 1614 Ave. M, Brook- | thereof, without disengaging the gears of the 
be pumped economically and efficiently into INTERNAL COMBUSTION ENGINE.|jyn, N. Y. The object of the invention is| transmission. The device may be applied to 
a storage container. A further object is to H. J. FLrepperRMAN, Box 63, Yreka, Calif. | to provide a construction which may readily | tractors of ordinary construction without 


generally improve the compressor in various 
particulars whereby the cooperative relation 
of the valve and chambers provided in the 
cylinder heads and the position of the main 
intake and discharge function in a manner 
to act on the air in stages that are designed 
to facility and precision in the 
operation of the device. 

BRUSH MAKING MACHINE.—U. 8S. 
PERKINS, 810 W. Washington St., Lebanon, 


promote 


Ind. Among the objects of the invention is 
to provide a device for removing the soft 
cellular substance from the harder fiber of 


a palmetto root for making brushes or the 
like, and to provide a for automati 
cally ejecting the product when finished from 
the machine. A further object is to provide 
a device which is capable of greatly increas 
ing the production of brushes. 


device 


SAW SHARPENING AND SETTING 
MACHINE.—T. H. Lavury, Hotel Atlas, 
4th and Mission Sts., San Francisco, Calif. 
One of the objects of the invention is to 


provide a machine for holding and feeding 
to present the to reciprocating 
files to accurately sharpen the teeth, where 
by the necessity of jointing the same is elim 


a saw sume 


inated. A further object is to provide mech 
anism for intermittently feeding the saw 
and regulating the extent of movement 
whereby to afford a wide range of adjust 
ment and render the machine applicable to 
saws of various sizes. 

CONCRETE MIXER. G. W. ADAMS, 
158 Rockwood Court, San Antonio, Texas. 


An object of the invention is to provide a 
mixer adapted to be operated by hand to 
have a semi-rotative movement. <A further 


object is to provide a mixer ef large capacity 
which is provided with mixing elements so 
located as to insure the thorough mixing of 





the conerete so that the latter can be dis- 
charged directly into the forms. The ma- 
chine is made entirely of steel, yet is com- 
paratively light, and easily movable from 
place to place. (See Fig. 13.) 
Medical Devices 

SYRINGE.—O. O. R. Scuwipetzky, c/o 

Becton Dickinson Co., Rutherford, N. J. 


The object is to provide a syringe arranged 


for convenient filling and refilling with a 
serum, notably one that is used for local 
anaesthesia. Another object is to permit of 


refilling while the syringe is applied without 


The invention has for its object to provide 
an engine having combustion chambers at 
each end of the cylinder, together with means 
for supplying fuel to the ends and permitting 
the products to exhaust, the inlet and 
exhaust ports being controlled by sleeve 
valves mounted to reciprocate and controlled 
by the movement of the piston, each end of 


waste 


the evlinder having igniting devices. 
SPARK PLUG.—W. F. JEeNKINs, 1814 
Hanover Ave., Richmond, Va. One of the 


foremost objects of the invention is to pro 
vide a spark plug screw head of unusual 
construction, among its functions being to 
scrape away foreign matter from the ter 


minal plate of the connected wire as said 


head is screwed down, so as to provide for 
itself a clean electrical contact. <A further 
object is to provide lateral spindles which 
ure employed as spark gap gages. 





Railways and Their Accessories 
BRAKE TEST VALVE. —C. 
Latham St., Atlanta, Ga. The 


AIR 
ZACHARY, 21 


invention relates to air brake test valves, an 
object being to provide a device which ean 
be located anywhere in the pipe line of a 
train, and which will serve to locate a leaky 
valve or break at any part of the line. When 
the leak is found, the air brake of the de- 
fective car is cut out and the brakes of the 


other cars operated until the defective car 
can be repaired. 

INSULATED WHEEL STRUCTURE.— 
I. A. Cath and J. C. Catt, c/o M. O. 
Bridges, Dover, N. J. One of the primary 
of the invention to provide a 
for in connection with railway 
rolling stock, and particularly adapted for 
with electrical block which re 
quire the insulation of one portion of the 
wheel with respect to the other portion 
thereof. A further object is to so construct 
the wheel that the tire will be rigid and at 
the same time, be separated from the wheel 
body by a layer of insulating material. 


objects is 


wheel use 


use systems 


CAR WHEEL BOXING AND OILING ! 
DEVICE.—A. W. Mrinney, c/o F. Shep- 
herd, Riverbank, Calif. An object of the 


invention is to provide a simple structure 
of bearing for receiving the journaled ends |} 
of the axles with which the wheels are gen- 
erally formed, and the connection therewith 
of an oiling device which causes a con- 
tinuous circulation of the oil, and filters the 


be actuated by an operator and which will 
continue to operate after the operator has 
his efforts. A further object to 
provide a toy which the operator blows into, 
and by such action inflates a balloon and at 
the same time operates the eyes of a figure 
connected with the balloon. 

GAME SCORING DEVICE.—A. R. 
Hacer, Manila, Philippine Islands. This 
invention relates to a special scoring device 


ceased is 


which comprises a plurality of relatively long | 


counting pieces which are marked to divide 
them into several different classes, each class 
having a specified counting value, and each 
piece having exposed thereon counting char- 
acters which are displayed by dots, the count 
ing value of each piece being directly de- 
termined by the number and color of the 
dots. 

FIGURE TOY.—R. NAk1an, 315 Moun- 
tain W. Hoboken, N. J. The inven 
tion particularly relates to a toy broom in 
cluding the idea of a female figure or other 
body in which the bristles are used to rep 
resent the skirt of the figure. An object is 
to provide a device of this character either 
in the form of a toy broom or a full-sized 
whiskbroom, which will be attractive in ap- 
pearance and comparatively inexpensive to 
manufacture. 

MUSICAL TOY.—W. BarTHOLOMAE, ¢/o 
Bar Zine Toy Mfg. Co., 83 Greene St., New 
York, N. Y. An object of this invention is 
to provide a toy which will not only produce 
a loud sound but will produce soft or loud 
musical in the desired 
cording to the operator’s actuation of certain 
parts of the device. A further object is to 
provide means which may be manipulated by 
the thumb or finger of the operator to change 
the tone of the sound. 

LAND AND WATER TOY.—J. L. Dvue- 
GAN, 214 Elizabeth Ave., Elizabeth, N. J. 
The invention relates to a toy boat in which 
an animated figure simulates an oarsman. 
The object is to provide a toy of this char- 
acter in which the boat progresses seem- 
ingly by virtue of the action of the figure, 
which partakes of the body swing and move- 
ments of an oarsman operating a pair of 
oars. 


TOY.—D. S. 


Road, 


sounds sequence ac- 


CLARKE, 314 W. 7th St., 
Museatine, Iowa. An object of the inven- 
tion is to provide a toy having cardboard 
figures, such as roosters, buffalos, or the like, | 


any change of structure of the tractor. 
BRAKE FOR BABY CARRIAGE.—R. 
C. Srarearp, 41 North 5th St., Paterson, 
N. J. The general object of the invention is 
the provision of a simple, inexpensive brake 
that is normally held in operative position 
on the back wheels when the carriage is not 
in operation, and capable of being moved out 
of operative position when a downward force 
is applied to the handle to move the carriage. 
AUTOMOBILE LOCK.—C. A. Hast 
NICHT, 1242 Market St., San Francisco, Cal. 
This invention has for its object to provide 
a lock that works in combination with the 
switch controlling the ignition system of an 
automobile. A further object is to provide 
a lock that will lock itself automatically 
every time the switch turned off. <A 
further object is to provide a lock that may 
be taken apart so that the combination can 


18 


be changed in ease the key has been lost. 
(See Fig. 14.) 

HUB-CAP ATTACHMENT. — C. PF. 
Retttey and J. J. Lupwic, 117 Earl St., 


Woonsocket, R. I. An important object is 
to provide a hub eap attachment for motor 
vehicles having a reflecting means which 
reflect the light rays from an approaching 
vehicle so that the operator of the approach- 
ing car is enabled to safely clear the vehicle 
equipped with the attachment. A further 
object to provide an attachment which 
may be readily applied without altering the 
construction of a vehicle in any substantial 
respect. (See Fig. 15.) 
VEHICLE BRAKE. —H. A. 
tox 129, East Templeton, Mass. Among the 
objects of this invention is to provide a 
brake which may be applied to the tires of 
the rear wheels of a baby carriage or like 
wheeled vehicle, and which may be readily 
put on or off without mutilating the tips 
of the shoes, or requiring upward movement 
in such manner as to necessitate the scratch- 
ing of the caps of the shoes. A further ob- 
ject is to provide a device which requires 
but a single operating lever which may be 
engaged by the sole of the shoe. 
LICENSE PLATE.—D. McRver and J. 
E. Sevters, 207 L. A. Ry. Bldg., 1060 S. 
Broadway, Los Angeles, Calif. The particu- 
lar object of the invention is to provide a 
license plate for motor vehicles which may 
be used permanently. A further object is 
to provide a plate to which smaller plates 
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PERKINS, 
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may be detachably secured -without impair- 
ng the neat appearance of the plate as a 
A still further object is to provide 
in the original plete to which 


i 
whole. 
depression 


SCIENTIFIC AMERICAN 


be readily applied or removed without the 
| aid of a skilled mechanic. 

AUTOMOBILE LICENSE BOX.—C. G. 
| MERCER, 167 W. 66th St., New York, N. Y. 


he smaller plates, having the year and the| An object of this invention is to provide a 


me-city of the owner, may be secured. 
REVERSE-MOVEMENT 
FOR DRIVING AND DRIVEN ELE- 
MENTS.—C. P. Crrac, 854 Phelan Bldg., 
Iranciseo, Calif. The invention relates 
more particularly to means for automatically 
eventing or controlling the reverse move- 


san 


CONTROL! 


| 


ment of driving or driven elements such as | 


, power shaft or the like. The primary ob- 
ct is the incorporation of the device with 
the drive shaft of a motor vehicle, but it 
may be used in connection with various 
ichine elements. 
AUTOMOBILE HOOD.—J. M. Wott, 
Kittanning, Pa. An object of this invention 
to provide a hood construction which em- 
hodies a double top wall offering an air cir- 
ilation space for protecting the paint and 
ish of the outer wall. A further object 
to provide means for protecting, sealing 


d cooling the front of the body imme- 
ately under the windshield, the econstrue- 


tion is simple and inexpensive to manufac- 
ture. 
AUXILIARY SEAT FOR AUTOMO- 
BILES.—S. E. Grriey, 665 Oakland Place, 
bronx, N. Y. The principal object of this 
vention is to provide means for increasing 
seating capacity by the provision of an 
emergency seat which is adapted to be par- 
tially supported from and in front of the 
permanent seat, which in no way interferes 
with the regular seating capacity, and which 
includes means of adjustment to render the 
seat applicable to machines of various types 
and sizes, 

TRACTOR.—F. Hopexiss, 18th St., 
Oakland, Calif. Among the of the 
invention is to provide a track-laying mech- 
anism which reduces friction to a minimum, | 
and which ineludes a sprocket wheel and} 
track-laying links cooperating with the same. 


the 


Foo 
6mm 


objects 


The construction is simple, and allows the 
track frame to ride directly on the hinges 
connecting the track links without any in- 
tervening wheels, or extra ball bearings, 


nd rollers secured to the pins, allowing the 
track frame to ride with ease. 
AUTOMOBILE PEDAL ATTACH- 
MENT.—G. A. MILkir, 99 State St., Brook- 
lyn, N. Y. The prime object of this inven- 
tion is to provide a device readily attachable 
to practically all pedal and floor-board de- 
signs now on the market, whether the pedal 
aecelerator. A 


be for a eluteh, brake. or 
further object is to provide not only a pedal 
attachment of simple construction, but an 
attachment which will close the slot in the 
floor-board in a fume-tight manner without 
terfering with the pedal action in any 
way. 
CONTROLLER FOR MOTORS.—C, W. 


PLEHATY, 4 Russell St., White Plains, N. Y. 


The invention has particular reference to 
Inanually operated controllers in the form 
of a starting box. The main object resides 


in the provision of means whereby the sim- 
ple moving of the handle of the starting box 
in the usual direction will not make the 
proper connections, an especial movement of 
the handle of the starting box being required | 
before the main line potential can be applied | 
to the motor terminal. 

AUTOMOBILE BUMPER.—F. W. Ketrrt- | 
L1tz, Box 516, Valley Stream, N. Y. The! 
invention aims for one of its objects to pro- 
duce a bumper construction which contains | 

maximum of shock absorbing qualities | 
vithout unnecessary weight. <A further ob- 
eect bumper construction 


contemplates a 


vith means for attaching the bumper to the| radiator has fallen below a_ predetermined 
chassis frame, and whereby the bumper may | level. 


llicense box and illuminations therefor so 
that the device may be plainly seen by day 
or by night. Another object is to provide 
an arrangement whereby the numbers of the 
license will stand out very distinct, and with 
the parts of the box so arranged that access 
may be readily had at any time. 

AUXILIARY SPRING OR SHOCK AB- 
SORBER FOR VEHICLES, PARTICU- 
LARLY MOTOR VEHICLES.—T. H. 
Roppa and B. N. Roppa, e/o Collison & Co., 
Torrensville, South Australia, Australia. 
The invention relates to auxiliary springs 
comprising two curved members arranged in 
V-form with their convex opposed, 
clamping plates enclosing the adjacent ends 
of the springs extending along the edge 
thereof, and means carried by the extended 
portions of the plates for engaging the 
springs at a point remote from the end to 
limit the opening movement of the spring 
members. 

AUTOMOBILE SIGNAL DEVICE.—C. 
HERMANN, 789 Riley Place, Binghamton, 
N. Y. Among the objects of the invention 
ure to provide means whereby automobile 
signals can be quickly exhibited or pro 
duced at the will of the operator, the neces 
sary mechanism being readily assembled on 
any type of car without altering the con- 
struction of the ear. The device is simple 
and could be manufactured at 
TRANSMISSION LOCK.—H. F. KAerete, 
Egg Harbor City, N. J. An object of the 
invention is to provide a lock which affords 
facilities whereby the propeller shaft of a 
vehicle may be held connected with the driv- 
ing shaft of the engine of the vehicle and 
the driving shaft of the engine may be held 
against rotation, thereby precluding the op- 
eration of the engine and the propelling or 
towing of the vehicle until desired, and thus 
precluding theft or unauthorized use of the 
vehicle. 

EXTENSION BODY 
BILES.—L. Stmon, 692 Broadway, Gary, 
Ind. The invention is especially designed 
for the Ford roadster and may be readily 
attached to the ear in place of the ordinary 


faces 


low cost. 


FOR AUTOMO- 


easing disposed in back of the seat. <A 
further object is to provide a device which 
may be extended to carry twice the load 


which is ordinarily carried. The body may 
be locked in extended position, and locked 
when close, whereby it is theft-proof. 
LIFTER BLOCK FOR MOTOR VE- 
HICLES.—B. F. Curist, Ida Grove, Iowa. 
The object of this invention is to provide a 
device which is adapted to be placed ahead 
of a motor vehicle wheel to permit easy 
rotation of the wheel thereon for elevating 
the same. It is also an object that upon the 
wheel being upon the block the 
means will automatically operate for holding 
the wheel against movement. 
AUTOMOBILE TIRE.—J. Greszczur, 
21 Macon St., Brooklyn, N. Y. The primary 
object of the invention is to provide a re- 


disposed 


silient tire which ineludes a plurality of 
springs arranged in a manner to give the 


desired result without the use of pneumatic 
tires. <A further object is to provide a tire 
having laterally and cireumferentially spaced 
springs constructed in a manner to absorb 
the shocks occasioned by travel over a road- 


| way. 





1AGE.—L. Foorr, Pedro Miguel, Canal 
Zone, Panama. This invention relates par- 
ticularly to water gages adapted to indicate 
whether or not the water in an automobile 


| 


|} movement, 


| sory shafts of motor vehicle motors. 


; will enable the driver of a car to ascertain 
} approximately the amount of water in the 
| radiator without removing the radiator cap. 

MOTOR VEHICLE ALARM.—P. Down, 
122 Concord St., Brooklyn, N. Y. The in- 
vention is primarily designed to signal the 
unauthorized removal of a ear. The general 
object is to provide a simple alarm device 
operated by the shaking of the car as it is 
away, or by the operation of the 
transmission mechanism when the latter is 
| put into operation to remove the car. 

SLIDING-GEAR TRANSMISSION FOR 
FORD AUTOMOBILES.—F. PArpDERSEN, 
sell Center Garage, Bell Center, Wis. This 
invention relates generally to transmission 
devices for Ford automobiles, the object be- 
ing the provision of a device which is 
especially useful when the car is in muddy, 
sundy, and hilly countries, and will prove 
highly practical for tourists especially with 
trailers, or light delivery trucks. 

TIRE HOLDER.—E. G. JeErrries, Box 
309, Tacoma, Wash. The invention relates 
to means for holding a spare tire or tires on 
an automobile, and has for its general object 
to provide a device whereby the tire may be 


moved 


securely held, and locked against its un- 
authorized removal. The holder is con- 


structed with consideration for the econven- 

ience of securing and removal of the tires. 
TILTING STEERING WHEEL.—V. W. 

PAGE, c/o Victor Page Motor Corp., Melrose 


Ave., Stamford, Conn. Among the objects 
of this invention is to construct a steering 


wheel which is capable of swinging or tilting 
in order that more 
may be had to the driver’s seat of a ear, and 
to provide locking means for securing the 
wheel in operative connection with the steer- 
ing post. A further object is to so construct 
the steering wheel that its mounting may be 
contracted in order to provide a rigid strue- 


eusy access 


ture when the wheel is operatively connected. ! 


CLUTCH CONTROLLING MECHAN- 
ISM FOR AUTOMOBILES.—J. A. Ewe tt, 
Maplehurst, Wash. An object of this inven- 
tion is to give the operator of an automobile 
an easier and more perfect control of his 
elutch. A further object is to provide a 
control in which the usual foot pedal is op- 
erated in advance of a separate lever which 


directly actuates the clutei and which has 
a retarded and independent movement for 
throwing the elutch in at the time that the 


clutch takes a firm hold for connecting the 
power shaft with the drive shaft. 

FOOT: ACCELERATOR.—A. M. ALex- 
ANDER, R. 3, Box 47, Valley Mills, Texas. 
An important object is to provide a foot ac- 
celerator which may be conveniently applied 
to a motor vehicle without substantially al- 
tering the construction of the vehicle or 
marring the appearance of the same. A fur- 
ther object is to provide means whereby the 
device may be employed for actuating the 
throttle arm of the carburetor without inter- 
fering with the hand-operated throttle. 

LUBRICATOR FOR INTERMEDIATE | 
GEARING.—V. W. PAGE, Victor Page Mo- 
tor Co., Melrose Ave., Stamford, Conn. This 
invention relates to driving gears for acces- 
Among | 
the objects is to provide means for feeding 
a lubricant to the driving gears of the acces- | 
sory shafts in such a manner that its action 
will be constant during the operation of the | 
motor. 

OUTSIDE BRAKE BRACKET.—F. J. | 
ANDEL, 3720 E. 52d St., Cleveland, Ohio. 
An object of this invention is to provide a 
construction of bracket which can be 
veniently attached to the brake disk of a| 


| 
con- | 


ear, which will funetion as a connecting | 
means for the brake band and also as a} 


An object is to provide a gage which !guide for the rod connecting the ends of the 
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brake band, and in addition will function 
to prevent lateral displacement of the brake 
band. 

SELF - ADJUSTING 
W. H. CoRNWELL, 3561 Lincoln Ave., Oak- 
land, Calif. The invention has particular 
reference to the mounting of a headlight in 
such a manner that the latter will auto- 
matically assume a position in line with the 
direction of the vehicle, and the light vibra- 
will be reduced to a minimum. A 
further object is to provide a mounting 
means which will be adjustable to a number 
of different makes of vehicles. 

SAFETY DEVICH FOR MOTOR VE 
HICLES.—A. Ryairet and J. STern, 171 
Avenue A, New York, N. Y. The general 
object of this invention is to provide a device 
with motor vehicles 
of the brakes to 
object has been 
accomplished — by 
means slidable, and 
slidable lever 
serve the 


HEADLIGHT. — 


tions 


for use in conjunction 
to cause the application 
stop the vehicle when an 
struck. This object is 
mounting a bumper on 
associating with 
means 


means 
to 
16.) 
Krreata, Box 
object 


such 
which 
(See Fig 


releasing eause 
brakes to be applied. ig. 

VEHICLE WHEEL.—E. J. 
48, Higganum, Conn. The 
of the invention is the provision of a device 
for in connection with a vehicle wheel 
carrying a demountable rim to normally 
retain the demountable rim in position and 
which may be quickly and easily operated 
to the rim when it is 
remove it from the wheel. The object is 
aecomplished by providing on the wheel a 
plurality of latches which may be operated 
by cam means to engage the demountable 
rim. (See Fig. 17.) 

BURGLAR ALARM FOR AUTOMO 
BILES.—C. H. SUMMERILL, 21 E. Maple 
Ave., Penns Grove, N. J. An object of the 
invention is the provision of audible 
signal connected with the automobile engine 
through which a fluid under pressure is 
adapted to pass when the engine is operated 
by an unauthorized person, whereby the fiuid 
will operate the signal and warn the police 
and publie of the unauthorized operation. 
Means are included for maintaining the con- 


general 


use 


release necessary to 


an 


nection between the engine and the signal 
until the authorized operator unlocks the 
same. (See Fig. 18.) 

TRANSMISSION GEARING UNIT. — 
P. V. Troupr, c/o Central Y. M. C. A., 


Moline, Ill. The object of the invention is 
to provide a compact unit supported in a 
housing which is flexibly suspended from the 
body of a vehicle. Another object resides 
in the provision of means whereby the 
thrusts and strains on the rotating gears are 
efficiently balanced to avoid lateral piay. A 
further object is to provide means whereby 


|} the gearing unit casing is so supported from 


a fixed point on the vehicle to permit 
movement of the casing relative thereto. 

TRACTION SHOE FOR WHEBLS. — 
F. P. Grropo, 458 W. 51st St., New York, 
N. Y. The invention relates to a simple at- 
tachment for the wheels of motor vehicles, 
and has for its object to provide a traction 
shoe designed for the purpose of extricating 
which have become mired for 
the same over bad _ stretches of 
road in which they are liable become 
stuck. The device may be readily applied 
to or removed from the driving wheels of a 
vehicle. 

VEHICLE FRAME SUSPENSION.—T. 
WILsoN, Indio, Calif. An object is to pro- 
vide a suspension frame which will bring 
the frame close to the rear axle and will not 
raise the body of the car higher from the 
axle than other forms of suspension. A fur- 
ther object is to provide a suspension frame 
which will permit a proper resilient action 


as 


vehicles or 
assisting 
to 





Fig. 16. 





Device for applying the brakes auto- 
matically when the automobile strikes an obstruc- 
tion, invented by A. Rygiel and J. Stern 





Fig. 17. 





E. J. Krpata has designed a new style 
demountable-rim wheel 


Fig. 18. 
alarm, 








which calls the police when the car is 


Cc. H. Summerill’s automobile burglar 


driven without authority 
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2 ; ‘ Fig. 21. Novel tire-chain assembly, developed 
Fig. 20. J. H. Dair’s self-acting device for by C. F. A. Nuebling, which makes the cross - 
Fig. 19. The latest novelty in automobile tires, locking the differential when it is not in actual chains more secure while facilitating their Fig. 22. 0. D. Willis’ newly patented door 
the invention of C. Escher action removal latch for automobiles 
| 
of the springs, ayd at the same time permit | connecting a portion of the chassis with the | the conventional type of axle and front|the movement of the vehicle. The systen 
of positioning the body of the ear at a mini-| body of an automobile, and comprises the | wheel mount. can be operated by the driver of the ear 
mum height from the axles. provision of means whereby the flexible band AUTOMOBILE LICENSE PLATE CAS-| Without in any way interfering with th: 
TIRE. —C. Escurer. 740 Newark Ave., iS always kept under a minimum tension to | [NG.—w. A. Scorr, Claremont. N. H.. c/o | Operation of the vehicle in the usual mai 
Jersey City, N. J. The invention relates to Prevent the formation of slack portions. A | General Delivery. The invention has for its | "¢T, and may be applied to vehicles of var 
tires for mounting of vehicle wheels or de- further object is the provision of adjustable | opject the provision of means whereby a | 0US types with but slight change, if any. 
mountable rims for vehicle wheels. The gen- ™eel m whereby the degree of application simple and economically manufactured casing ARMORED TIRE.—J. C. MIRE. c/o | 
eral object is to provide a durable and simply ©f ™¢ friction brake can be regulated as | jg provided to support and illuminate the H. Seen 365 Ss ae St sa en 
coustructed tire The object IS accomplisbed desired. | license plate us well as to serve as a tail ™ The dite te rag usovide a tire whiel 
by providing an inner rim, a eushion posi TIRE ARMOR. —]y. CG, BONIFACINO and light. Another object resides in the provision | possesses relatively high oushicning prope: 
tively attached to said inner rim, an outer M. B. Irey, 5 Goodwin Road, Baltimore, | of means whereby a maximum and more uni- ties while presenting a substantially pun 
rim positively attached to said cushion and Md. The invention relates more particularly | form illumination of the plate may be ture-proof construction which is alt simpli 
forming the cushion with walls flaring out- to protectors for pneumatic tires, the object | achieved with an ordinary small light. and durable construction and may be read 
ward so as to provide bracing members being to provide a simple construction SPRING LUBRICATING DEVICE.—| ily placed on or taken from the variou 


alapted to support the, rim against rocking. 
(See Fig. 19.) 

SHOCK ABSORBER 
VEHICLES.—J. O. DELGADO, 
No. 20, Mexico, DD. F. This 
for its object to associate 
spring means with the ordinary leaf springs 
of a motor vehicle in such a manner that 
the supplemental springs will operate in uni 
son with the leaf springs in absorbing shocks, 
the supplemental springs being arranged to 
continuously take the load imposed upon the 
leaf springs and thus result in lessening the 
possibility of over burdening the same 

LOW-PRESSURE ALARM FOR PNEU 
MATIC TIRES.—W. H. Brown, 610 S. 
Hudson Ave., Pasadena, Calif. Among the 
objects of the invention are to provide a de 
vice in which means are provided for utiliz 
ing to a relatively great degree the air pres 
sure within the device to move and hold the 
valves supported therein against or away 
from their A further object is to 
provide ‘means for mounting the device on 
a vehicle wheel in pre 
clude any appreciable effect on the action of 


MOTOR 
Madero 


has 


FOR 
Ave. 
invention 
supplemental 


seuts. 
manner as to 


such 


the pressure finid flow controlling means be 


eause of centrifugal action set up by the 
rotation of-the wheel. 
FRICTIONLESS AIR BRAKE.—S. GIo- 


VANNINI, 214 N. State St., Chicago, Ill. An 
object of the invention is to provide a device 
for checking the vehicle or ma 
chine without subjecting any moving part to 
that would tend wear on 


sy ed of a 


a friction to cause 


the moving part. <A further object is to pro 
vide a device in which the braking action 
is oceasioned by passing a pressure fluid 
between two relatively moving parts. The 
device is simple and not likely to easily get 
out of order. 

TRACTOR.—F. HopeKktiss, 722 18th St., 


invention relates to 


pi incipal obie et 18 


Calif. This 
tractors, the 
a tractor compact, and powerful 


Oakland, 
track-laying 
to provide 

for its size, and in which elutch, transmission 


and differential are combined in a simple, 
compact working unit, allowing both sides 
of the tractor to be worked as separate in- 


dependent parts. 
DEMOUNTABLE RIM.—J. G. REep, 
235 Liberty St.. Orwigsburg, Pa. The prin- 
cipal object of the invention is to provide a 
rim which will facilitate the removal and 
replacement of a tire, and which will be ex- 
ceedingly practical in *onstrue- 
tion and operation, strong, durable and ef- 
and comparatively inexpensive 


simple and 


ficient in use, 
to manufacture. 


AUTOMOBILE LOCK.—J. P. Geracury, 


193 Grove St., Jersey City, N. J. The in- 
vention relates to locks for use on automo 
hiles, rut trneks and other power driven 


vehicles or craft using gasoline as the motive 
agent. The obiect is to provide a lock de- 
signed to prevent feeding the gasoline to the 
earburetor and thus unauthor 
ized person from running the vehicle. 
SHOCK ABSORBER.—D. B. D. BLakKe, 
400 Jersey St., Quiney, Tl. Among the ob- 
jects of the invention is the provision of a 
shock absorber employing a flexible band 


prevent an 


whereby sections of old outer casings or 
shoes may be coupled together in segments 
to form a tire protecting tread of such 


nature as to permit of ready substitution of 
different sections where it becomes necessary 
on account of wear. 


ATTACHMENT FOR DIFFERENTIAL 


GEARS.—J. H. Datr, Keyport, N. J. The 
invention contemplates an attachment for 
gears which is designed to render the dif- 


ferential unit inactive whereby the axle sec- 
together for simu!taneous 
object is to provide 
the attachment is not 
way interfere with the 
the differential. (See 


locked 
further 
when 


tions are 
driving. A 
whereby 
in use it will in no 
regular function of 
Fig. 20.) 

LAMP SUPPORT.—V. W. 
Vietor Page Motor Co., Melrose Ave.. 


means 


PAGE, ¢/o 
Stam- 


ford, Conn. One of the primary objects of 
this invention is to provide means for 
mounting headlights, which permits of the 


adjustment of the headlight. A further ob- 
ect is to provide a headlight mount in which 
the headlight may be bodily removed from 
the mount at will. and the lamp supported 
in such manner that it is adjustable to the 
radiator shell. 

TIMER.—J. E. Hitcry, Whiting. Kan. 
An object of this invention is to provide a 


timer which may be used for engines, such 
as that on the Ford automobile, but which 
is provided with means for protecting the 


there is no danger of 


further object is 


timer wires, so that 
eausing a short cireuit. <A 
to provide a timer having a rolling contact 
member, to facilitate the removal of dirt and 
grease, which will work off the contacts 
during the operation of the device. 


OTL PUMP.—V. W. PAce, c/o Victor 
Page Motor Co.. Melrose Ave... Stamford, 
Conn. The primary object of this invention 
is to so construct the lower half of the 
motor crank-case that the same will have | 
as an integral part thereof the oil pump 


housing. \ further object is to so construct 
the pump housing that the rotor shaft and 
its driving gear may be supported between 
two well-oiled bearings thus eliminating the 
overhanging load on the pump bearing as 
commonly constructed 

PULLEY ATTACHMENT FOR TRAC- 
TORS.—H. C. Urrecnu, Lebanon, Wis. The 
purpose of the invention is the provision of 
a pulley attachment of that character which 
includes means for connecting or disconnect- 
pulley from the transmission driving 


ing the 
shaft of the tractor without removing any 
of the wheels of the tractor. The invention 


is particularly adapted, although not neces 
sarily, to Fordson tractors. 

FRONT WHEEL BRAKE.—Y,. W. 
PAGE, c/o Victor Page Motor Co., Melrose 
Ave., Stamford, Conn. This invention per- 
tains more particularly to a brake especially 


adapted for use in connection with front 
wheels. Its primary object is to provide 
mechanism by means of which the brakes 


of the front wheels may be applied regard- 
less of the angular position of the wheels 
relative to the body of the vehicle or the line 
of travel thereof. The device is adapted te 


J. M. JACKSON, c/o Rope & Cordage Co., 
Union Trust BI Parkersburg, W. Va. 
The invention relates to devices for lubricat- 
ing vehicle leaf-springs, and has for its object 
to provide a lubricant retaining 





about the entire spring or any portion there- 
of, so that dust or water may be prevented 
from retarding the resiliency, and the spring 
continue always well lubricated. 

SIGNAL APPARATUS FOR MOTOR 
VEHICLES.—.A. J. PeRRon, Sparta, Wis. 
The object of the invention is to provide a 
signal apparatus which will present conspicu- 
ous signal arms both at the rear and forward 
end of the vehicle whereby to notify persons 
of the intention of the driver with relation 
to the movement of the vehicle and also the 
driver's intention to stop. The signal carried 
at the rear is adapted to be utilized as a 
tail light. 

ANTISKID DEVICE.—C, F. A. NUEs- 
LING, Hewlett, L. L, N. Y. An object of 
the invention is to provide a construction 
lin which accidental detachment of the cross 
from the chains will be pre- 

Another object is to provide “a con 
nection between the side and cross chains 
by means of which said chains may be 
readily detached from each other. The de- 


chains side 


vented. 


vice is simple and inexpensive to manufac- | 


(See Fig. 21.) 


ture. 

TOP FOR VEHICLE BODIES.—C. P. 
Ponp, c/o George L. Traffarn, Camden, N. J. 
The general object of the invention is to 


provide a top adapted to be mounted on a 
lvehicle body to comprise a roof, together 
with panels hinged to fold for sustaining the 
roof in a raised position for making the 
vehicle body more available for living pur- 
the roof to be lowered 
traveling or entering 


to cause 
for 


and 
onto the 
a garage. 

COMBINATION TAIL LIGHT AND DI- 
RECTION INDICATOR.—A. E. TINKER, 


poses, 


vehicle 


31 S. Aurora St., Stockton, Calif. The 
principal object of this invention is the 
construction of an indicator which may be 


remotely placed upon a ear with respect to 
the driver, and which may be operated in 
an efficient manner without the necessity of 
the operator removing his hands from the 
steering wheel of the car. The device is 
simple as to construction and wiring arrange 
ments. 

DIRECTION INDICATOR.—B. Busna, 
Kennedy, N. ¥. Among the objects of the 
invention is to provide a device which may 
be mounted upon any type of automobile, 
and adapted to be easily handled by the 


lriver of the ear for indicating the course 
which he intends the automobile to proceed, 
the device being visible to anybody in the 
rear or forward of the automobile, either 


by day or by night. 

SIGNAL SYSTEM FOR VEHICLES.— 
W. W. Kwnicur, 5419 Union Ave., Birming- 
ham, Ala. An object is to provide a simple 
[system which is operable to simultaneously 
present visible signals and give audible sig- 
nals, the visible signals being such as to 


indicate the intentions of the driver as to 


material | 
which may be easily wrapped or encircled | 


types of rims. 


DOOR LATCH.—O. D. WILLIs, 633 141! 
St., Huntington, W. Va. The principa 


object of the invention is to produce a late! 
for use in connection with motor cars, whic] 
will greatly facilitate the closing and open 
ing of the door without in any way sacrific 
ing the holding qualities of the latch whe) 
the door is swung to its closed position. A 
further object is to provide a sliding latel 
bolt, and a rotary keeper which functions 
in the capacity of a door check to eliminat: 
| Slamming of the door. (See Fig. 22.) 
TIRE.—J. G. JoHNSON, Gordon, Pa 
Among the objects of the invention is t 
provide a tire body or shoe having a trea 
construction adapted to prevent lateral skid 
ding and circumferential slipping of the tir 
without any vacuum spaces being provide: 
on the periphery of the tire. The tire i 
simple and inexpensive to manufacture. 





Designs 

DESIGN FOR A BOTTLE.—L. Boro 
KOFF, 185 Norman Ave., Brooklyn, N. Y. 

DESIGN FOR PIECE GOODS.—P. E 
SILLIERE, c/o Garnet Print Works & Bleach 
ery, 4180 Broadway, New York, N. Y. 

DESIGN FOR A TEXTILE FABRIC. 
,C. E. Lorp, e/o Galey & Lord, 25 Madise: 
Ave., New York, N. Y. 

DESIGN FOR DOLL.—G. F. McCann 
c/o T. E. Murray Co., 55 Duane St., New 
York, N. Y. 

DESIGN FOR A TEXTILE FABRIC.- 
P. REIMANN, ¢/o M. Lowenstein & Sons. 
Inec., 40 W. 23rd St., New York, N. Y. The 
invention has been granted patents on four 
ornamental designs for textile fabrics. 

DESIGN FOR TEXTILE FABRIC.—E. 
| SONNTAG, JR., c/o M. Lowenstein & Sons 





Ine., 40 W. 23rd St., New York, N. Y. The 
inventor has been granted patents on two 


ornamental textile fabric designs. 

DESIGN FOR A PLATE OR SIMILAR 
ARTICLE. — W. 8S. ENSIGN, c/o Pratt & 
McAlpin, 120 Broadway, New York, N. Y. 

DESIGN FOR A VANITY CASE.—A. 
F. Retry, c/o Evans Case Co., Rommer 
Bldg., North Attleboro, Mass. 

DESIGN FOR A TEXTILE FABRIiC.— 
| P. REIMANN, c/o M. Lowenstein & Sons, 40 
W. 23d St., New York, N. Y. 


DESIGN FOR A DOLL. — EmMiIty Mc 
Cowan, 325 W. 57th St., New York, N. Y. 


DESIGN FOR A COMBINED ASH 
TRAY AND PIPE REST.—E. G. Forses. 
1054 S. Grand Ave., Los Angeles, Calif. 

DESIGN FOR AN AUTOMOBILE SIG 
| NAL-LIGHT CASING.—L. GUARDINO, 199 
| sane Ave., Brooklyn, N. Y. 

DESIGN FOR LACE.—B. SH#HAPIRo, 
Lyme Ave., Seagate, Brooklyn, N. Y. 

DESIGN FOR LEATHER.—L. M. Mvs 
LINER, 27 Spruce St., New York, N. Y. 

DESIGN FOR A TEXTILE FABRIC.— 
C. E. Lorp, c/o Galey & Lord, 25 Madison 
Ave., New York, N. Y. 
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Good Driving Is Mostly 


NICE STEERING 


HOW TO PARK—HOW TO DRIVE—HOW TO ENJOY YOUR MOTOR CAR MORE 


THIS ARTICLE (Continued on next page) SHOULD BE KEPT FOR REFERENCE 


JHE suggestions for the driving of motor cars and 
motor trucks presented here are not intended to be 
absolute or final. It is understood that exigencies 
arise around which no rules can be laid; on the 
| other hand the applications of the few simple 
principles outlined here, in ordinary driving, will 
better fit the driver to meet the emergency situa- 

= tions as they arise. 

ATTENTION TO THE JOB IN HAND is first and most 
mportant. The good driver is never careless. 

TREATING YOUR GUFS"* IN YOUR CAR AS YOU 
WOULD IN YOUR HOM i. is the first point of driving 


tiquette. It is not only discourteous, but illegal, to risk lives. 





In interpreting some of the instructions and suggestions 
the divergence of State Laws must be considered 


City Driving 


| U Avoid sharp turns, 
right or left. 


When moving out from curb, 
do so in a gradual, diagonal line. 
When swinging in to curb, do so 
slowly and gradually. 

Tell the driver behind as much 
as possible by the use of left-arm 


either to 


EDC} 
Co 


EB 
cs 


signals. 
Do not depend upon his fol- 
lowing your instructions. Your 


signal does not give you the right 
to turn in front of him. 





-->---- 


i, 
¢ 


CB 








Incorrect method of turning right Correct method of turning right 


When turning to right at street intersection get as close to 


right curb as possible before turning. 


When turning to left at street intersection get into extreme 


left lane of traffic. 
P 


Correct method of turning left 





Incorrect method of turning left 


When approaching a street intersection, the ‘““ Nice-Steerer”’ 
slows down to a speed from which he can stop quickly. 


In turning around in a street where there is much traffic 
three movements are necessary. In streets where there is 
little or no traffic, the “‘ Nice-Steerer” can easily turn in two 
movements by following the method shown in the diagram: 





to? 
i ia 
SeD-y ew 
sey “s 

Fd “sa ~~ 

43 Fr, by 
oe . « 
‘ + 











Turning around in three movements Turning around in two movements 


” 


The “Nice-Steerer” never cuts 


in quickly after passing another 

machine. He realizes that the 

/ other car is moving also, and he 

/ allows ample time before gradu- 
A ally getting back to his place on 





the right of the road. 


The traffic lanes ne: ar the center 
of the street are for “through” 
traffic; that is, cars that are not 
contemplating turning off to the 
right at the next several streets. 
The right-hand lanes are for slow, 
or parking, or right-turning traffic. 


The “Nice-Steerer” remembers 
that the rear wheels do not “track” 
the front wheels in turning. He 
allows ample, but not too much, 
leeway for the rear wheels to miss 
curbs, posts, guards, traffic signals, 
building corners, etc. 


oe 


Oo 








\ 
é 
: 


It is safest to turn out to pass, 
immediately after a car has 
gone by in the other direction. 
Then you are sure no one be- 
hind is passing you. 

As a rule it will be fourd a time 
and trouble saver to “turn about” by driving around the 
block rather than jamming traffic by turning in the street. 
(This is not allowed, anyway, in many communities.) 





garages, automotive manufacturers and 

dealers, insurance companies, police chiefs, 
and other public officials, not only in the United 
States and Canada, but in Europe and elsewhere, 
have so far absorbed 1,784,392 copies of the book- 
let, “Good Driving Is Mostly Nice Steering.” * 
17,842 letters of commendation have been re- 
ceived. And the method of distribution has been 
through receipt of actual requests. 

Nothing better indicates the deep and wide- 
spread interest in good driving, which is mostly 
nicety of steering. 

It is plain how largely nice steering, so greatly 
in demand, depends upon ease of turning the 
front wheels 

—Wherefore an ever-increasing number of 
manufacturers use Timken Tapered Roller Bear- 
ings in the steering pivots. 

In steering pivots, as in transmissions, and 
on differentials, and on pinions, and on worms, 
and in rear wheels, and in front wheels, T imken 
dominance results from Timken extreme load 
capacity and ruggedness, and from Timken ad- 
justability for the wear that must follow motion. 


¢ Afien = motor clubs, truck operators, 


*These pages are reprinted from the 12th edition of the 
copyrighted booklet, which will be sent on request, 
made to the Timken Roller Bearing Co, Canton, Ohio 


IMREN 


Tapered 
ROLLER B BEARINGS | 
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Another opportunity for “Nice-Steering” presents itself 
minutely in avoiding bumps, ruts, track-crossings, etc. The 
steering wheel should not be moved too quickly; the reaction 
is difficult to compensate for; and it imperils all neighboring 
cars. Solong as both front wheels, or both rear wheels, do not 
hit the obstacle at the same time, the results are not bad. 





Street car tracks are at all times, but particularly in wet 
weather, dangerous to negotiate. If the “Nice-Steerer” finds 
himself in the tracks, he flips his wheels first to one side, then 
quickly to the other, and thereby scrapes the tires as little 
as possible, while maintaining complete control of the vehicle. 


Wet Streets 


On wet streets the careful driver is even more careful. 


Skidding, once started, is hard to stop. Turning the 
wheels in the direction of the skid will help. But this is 
dangerous inasmuch as usually there are cars, or children, 
or curbs, in the way. 


THE ONLY SKID THAT YOU CAN CONTROL 
ABSOLUTELY IS THE ONE THAT DOESN’T START! 


Slow, even turns; slow, even stops; slow, even starts will 
avoid skids. 


Do not disengage your clutch! 
Tire chains are of assistance on wet or muddy roads. 


Clear vision, obtained by windshield wipers, is also essential. 


Can You Park? 


An easily learned method of 
proper parking in a limited space 
is to stop parallel to the curb 
alongside of the car behind which 
you are going to park, about one 
foot outside of it; turn the front 
wheels sharply to the curb and 





back slowly until you can see 
that by swinging the front wheels 
hard over to the left, your right 
front fender will just clear the 
left rear fender of car ahead; 
turn wheels fully to the left and 





back to proper position at curb. 
This method, once you know 
positions at which extreme turns 
are to be made, will park you at 
the proper distance from curb 
and other cars in one backward 


movement, 








Country Driving 


the ‘‘Nice-Steerer” 


While 


keeps 
constantly on the alert even while 


driving through _ little-trafficked 
roads, the first thing to be learned 
for comfortable touring or long- 
distance driving is a safe method of 
relaxation. 

Authorities agree that the safest 
and sanest grip on the wheel is one 
hand above the other, one palm up, 
the other down. (See illustration.) 
This grip provides the greatest lever- 
age on the wheel with the least exertion. And all of the 
necessary exponents of safe driving—hand brake, horn 
throttle, etc., are within easy reach. 

The intermittent use of the hand throttle, on good, open 
roads, will rest the right foot and leg. The occasional use of 
the hand brake, besides being an excellent method of con- 
serving both brakes, is also expedient and safe. 

At no time should both hands be free of the wheel. Small 
stones, ruts, and bumps will quickly disturb the equilibrium 
and throw the car in the ditch. 

Do not stop (to repair tires, etc.) in the middle of the 
road, near curves, or near the 
crests of hills. 





Stones should be removed from 
the road, after using them 
to block the wheels. 


Starting the Motor 


The spark should be retarded. 

The clutch should be disen- 
gaged so that the battery need 
not uselessly turn over the trans- 
mission gears. 

It is often easier to start the 
motor by turning it over several 
times, with the air choked, before 
turning on the switch. 


(Continued on Page 272) 
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Gasoline Line and 
,’ 
Carburetor 

Dirt in the gasoline line—and 
there will be dirt despite the 
most ¢ arehal filling Bees 28 0 be 
forced out by air. 

Dirt or water in the vacuum 
tank may be removed through 
the Cap-screw at the bottom. 

Dirt or water in the float cham- 
ber of the carburetor may be 
cleaned out by removing the 


screen container and blowing out 


both the container and screen. 

The petcock at the bottom of 
the carburetor should be opened 
frequently to permit the accumu- 
lated water to run out. 





Cooling System 


Keep the radiator well filled. 

Jse soft water, if you can get it. 

he radiator should be com- 
pletely drained and flushed at 
intervals of about once a month. 

The fan belt should be tight 
to prevent slipping, but not too 

ght for easy running. 

In the mounting of the fan, 
Timken Tapered Roller Bearings 
assure thesameattentionlessserv- 
ice that they give in the more 
severe service points of the 
motor vehicle. For lubrication 
of fan see general lubrication 
chart in this article. 





Steering Apparatus 
The steering apparatus requires little attention, but should 
be inspected frequently to make sure that the front wheels 
are in line and that there is no play in either the wheels, the 
tie-rod, or remainder of the gearing. 
Tires should be kept properly inflated. (See 
pressures in this article.) 


table of tire 


And above all, the be t assurance of easy steering is to owr 
a machine, the steering pivots of which are mounted on 
Timke n Tapered Roller Bearings. In such machines the 


steering mechanisms—instead of scraping and grinding—turn 
easily on the rollers of Timken Bearing 


Battery 


At least once in two weeks, and 
oftener in hot weather, the bat- 
tery shoul 1 be inspected to see 
tilled water covers the 
in each ceil by % inch. 





If the hydrometer shows a 
reading of less than 1250, the 
battery should be recharged 
A reading of 1280 means that 
the battery is fully charged. 

Dry the top of the battery 
after filling. Keepterminalsclean. 


An application of vaseline aids in preventing corrosion, 





Spark Plugs 


Clean, heavy-hitting spark 
a’ cone : 9° 
plugs delight the “ Nice-Steerer. 
Plugs can best be tleaned by 
soaking in kerosene and scraping 
with a dull knife. 
The points of the spark plug 
should be set apart about the 
thickness of a worn dime. 


Lights 
Both head and tail lights should 
be inspected before starting out. 
to carry an extra headlight bulb, tail 


It is a good plan 
y burn out ~ time. 


light bulb, and fuse, for lights m: 

To avoid dan- 
ger to yourself, 
as well as other 
machines, your 
lights should be 
focused so that 
they donot throw 
their rays above 
four feet from 
the ground at any 
point. 

The ‘‘Nice- 
Steerer” uses his 
dimmers when meeting other machines, 


for many lenses 
that are legal throw a blinding glare when the bright lights 
are on 








Tire Pressure 
The “ Nice-Steerer” checks the 
air in his tires every week. Tires 
should carry: 
Pressure 
60 pounds 


Tire Diameter 
314 inches 


4 inches 70 pounds 
4% inches 80 pounds 
5 inches 90 pounds 
Cord tires may be run some- 


what softer according to tire 
men, without excessive injury. 
The spare tire should be pro- 
tected from the weather. 
Wheel alignment front and rear 
should be checked regularly . 
Inspect tires frequently and fill up holes and cuts with tire filler. 





Ene ee 


Tire Chains 

If properly applied, chains are 
less harmful to the tire. 

The hooks, when laying the 
chain over the top of the tire, 
should be toward the rear. 

The chains should be just tight 
enough to allow them to creep 
on the tires. 


Insurance 


Because not all drivers are 
“‘Nice-Steerers,” and if you are 
—- ating buying automo- 
bile insurance, be sure you are 
covered before taking the car out of the garage. Not only 
be too late—it never arrives. 





may “tomorrow” 


If You Have Never Driven a Car 

This is the way to start your car after starting your motor: 

(1) Disengage your clutch, put the gear-shift lever in low 
(first) speed position, and engage the clutch slowly as you 
depress the accelerator. 
2) After the car has gained some momentum disengage 
the clutch, move the gear-shift lever from low (first) to inter- 
| econd) speed and engage the clutch gradually, as 


slowly depress the accelerator. 





(3) When the momentum is between from 15 to 20 miles 
an hour disengage the clutch. Move the gear-shift lever from 
intermediate (second) speed into high (third) speed. Engage 
the clutch. (This does not apply to cars with planetary type 
transmissions. 


Maintenance of Timken Bearings 


The greatest advantage of Timken Tapered Roller Bearings 
is the adjustab sle feature, or “take-up,” as it is commonly called. 


Many different methods are us ed in mounting Timken 
Tapered Roller Bearings in front and rear wheels, differential, 
pinion,and transmission of various types of vehicles. In any 
case the adjustment is easily made. All that is required is a 
half turn of a nut, removal of a shim, or the screwing up of a 
carrier that holds the cup. This moves the cone and roller 
assembly and cup closer together. 


Wueet Bearinos. To take up the wear on wheel bearings 
is a simple matter. Draw up the nut on the end of the spindle 
until the wheel binds. Next revolve wheel to be sure all 
working surfaces are in contact. Then back off nut from one- 
third to one- half of a turn to a point where wheel is free 
running. At the same time see that there is no “play” when 
Lock the adjusting nut at this point. 


the wheel is shaken. 
pivot bolts or bushings 


Do not mistake wear on steering 
for play in wheel bearings. 

Nut or Screw Apjustment. To take up the wear at 
rear axle and transmission, where screw or nut adjustment 
is provided, the nut or screw should be drawn up to a point 
where it starts to bind. It should then be backed off from 
one-third to one-half a turn and locked at that point. 


Sum Apyustments. To take up wear where shim adjust- 
ments are provided, remove the bolts that hold the carrier 
in pl ace. Take out one of the thinnest shims. This is 
usually all that is required. Next put bolts back in place. 

Won Suarr Apysustment. The following instructions 
should be observed on adjustment of worm shaft bearings 
on 1, 114, 2, 2, 3, and 3% ton trucks. 


The worm shaft should be so adjusted as to make allow- 
ar ice for expansion from heat generated in service. On most 
trucks the adjustment is taken up on the front end of the 
worm housing by screwing on a alee ve which forces the cup 

farther over the cone and roller assembly. One notch on this 
aie equals about .005”. 


Adjustments should be made on various trucks as pew 
On 1, 1%, 2, 2!4 ton; screw the sleeve in until the end play 
is out of the worm shaft. Back off two to three notches which 
equals .010” to .015” end play. On 3 and 34 ton trucks; 
screw the adjustment in until all end play is out of the worm 
shaft. Back off 4 to 5 notches, which equals .020” to .025” 


end play. The reason for this end play is, as noted above, 
to take care of expansion of worm shaft. 
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These are the points at¢ h Timken Bearings are used in automobiles. 


Each of these points should have attention (either inspection, lubrication, 
or adjustment) at the mileages indicated. 
















LusriCATION OF THE Bearincs. Any light grease or heavy 
oil will serve as a lubricant for Timken Roller Bearings, if it 
is positively free from acid. 

The lubricant should be placed in the grease cups, where 
they are provided. 

Inthe case of wheel bearings, the lubricant should be spread 
with a paddle. It is advisable not only to spread it on the 
cage holding the rollers, but also fill the hub. This may appear 
like too much grease. Any apparent excess, however, will be 
taken up by the parts as soon as they are in operation. 

The greatest care must be exercised to see that there is 
absolutely no grit on the paddle, in the grease, or on the 
bearings themselves. : 

Should the presence of grit be detected, wash the bearings 
thoroughly with gasoline and dry them, after which the 
lubricating should be done over again, 


- \ 


HE basic design of 

Timken Tapered Rol- 

ler Bearings is inher- 
ently adapted for Dual-Duty 
—the ability tocarry not only 
radial loads, but all thrust 
loads, and resultant loads at 
all speeds. 

This simplifies mountings, 
vermits smaller and lighter 
lcdeananiaiaeiadibetends 
an entire series of refinements 
and economies which have 
been a major influence in 
evolving motor cars of such high value as those of today. 


TIMKEN 


TFrapered 
\ ROLLER BEARINGS | 

















You will Know a ‘‘Nice-Steerer’’ by 


His keeping to the ri _ of the road, particularly on curves 
and over the crests of hil 

His extensive and intelli igent use of arm signals. 

His avoidance of all obstacles, however small, without 
endangering the occupants of his car or any other car. 

His ease of handling. 

His strict obedience of every traffic regulation. 

His respect for “No Parking” signs. 

His courteousness in hugging the right of the road when 
you blow your request to be let by. 

His protection of his motor; his use of second and first speeds. 

His alternate use of foot and hand brakes on long grades or 
in emergencies. 

His never coasting (he always retains absolute control). 

His thoughtfulness of pedestrians; he thinks for them. 

His respect for railway crossings; he stops, looks, and shifts 
gears BEFORE he is actually on the tracks. 

His realization that though the Manhattan Limited may 
be five minutes late, it still has “divine” right-of-way at the 
blind crossing. 

His consideration of others by keeping his muffler closed 
in cities and towns. 

His further consideration of others by ringing the door-bell 
instead of blowing his horn repeatedly. 

His properly adjusted steering apparatus. 

His slowing down at street intersections. 

His use of the brakes BEFORE he gets to the curve. 

His realization that, having seen the child, he (not the 
child) is responsible. 

His “‘ Nice-Steering”. 


These suggestions enlarged and ramified, have been incor- 
rated in a readable booklet, “Good Driving Is Mostly Nice 
Beeering” ’ which will be sent upon request. The Timken Roller 


Bearing Co, Canton, Ohio. 
© 1923, By The T R B Co, Canton,O 
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The Scientific American Digest 


4 review of the technical and trade press, consisting of abstracts 
from leading articles announcing the newest develop- 
ments in industry and engineering 


Exact references to the sources from which th 
each abstract, the numerals referring respective 


ese abstracts and quotations are made follow 
ly to the volume, number, and pages occupied 


by the original article in order that those who wish for further data may refer to thé 


Other digests appear in Electrical 


originals. 
Commercial Vehicle, « 


Notes, Service of the Chemist, Motor-Driven 
und other departments 





Civil Engineering 

The Disintegration of Mortar and Con- 
crete in Sea Water is caused, primarily, 
by the attack on the free lime in the mor- 
tar by the sulfates in the water. This may 
be prevented by adding to Portland cement a 
silicious material which by combination with 
the free lime released in setting will form a 
cementing material insoluble in sulfate-bear- 
ing water. A comprehensive series of tests 
is to be conducted under the direction of 
the Committee on Marine Piling Investiga- 
tions of the National Research Council.— 
Enginecring World, 23:1, pp. 25.31. 

Comparisons of Concrete With Clay- 
brick Masonry.—Exhaustive tests made 
at Columbia University show that while con- 
crete brick units are individually weaker 
than claybrick units, when laid up in iden- 
tical mortar and treated throughout in the 
same manner they produce as strong or even 
stronger masonry. This is due to the tenac- 
ity with which the conerete units and the 
mortar adhere. ‘Tests were made on 135 
piers in all. Considered from every struc- 
tural point of view —load-bearing ability, 
stability and other considerations—concrete 
building units havé been definitely proved | 
the superior of clay units.—-Cement and En- 
gineering News, 35:6, pp. 27-30. 

The New Pullman Car Vogue in Eng- 
land——Pullman parlor cars have long 
been used on a few of the British railways 
and have proved very popular. Now they 
are becoming still more so and a new ser- 
vice of all-Pullman ear limited express trains 
has been put on between London and New- 
castle. As shown by photographs in the 
Railway Gazette these trains are most hand- 


some, both inside and outside, the latter 
being finished in umber and cream with 
gold decorations. Each train is made up 


of six Pullman ears, four Third Class and 
two First Class. The seating capacity is 
33 to 39 passengers. The first class cars 
have a total length of 66 feet and a tare 
weight of 42 tons. They are equipped with 
dual brakes—Westinghouse and Vacuum, and 
are steam heated. On the initial run from 
Neweastle to London an average speed of 
47.1 miles per hour, including stops, was 
made.—Railway Gazette, 38 :26, p. 949. 
Why Our Pavements Have Failed.— 
fefore spending $60,000,000 for new im- 
proved roads the State of Illinois made spe- 
tests on a $226,000 section of special 
in order to learn what type of pave- 
ments were best able to withstand heavy 
truek and rural traffic. These were 
continued during the entire summer of 1922. | 
Two outstanding and highly significant con- | 
clusions were the result. (1) The load- 
carrying capacity of any design of rigid 
pavement slab is in direet proportion to the | 
ability of its weakest part to resist bending | 
(2) Rigid pavements having a 
thickness, or having edges thinner 





cial 


road 


tests 


stresses, 


uniform 


than the center will fail along the edges 
long before wheel loads are reached that 
would cause the destruction of other por- 


tions of the slab. From the first conclusion 
is derived the belief that the useful life of 
a rigid pavement being dependent upon the 


| 


magnitude of the wheel loads that cause 
breaking stresses, we cannot hope to con- | 
struct pavements that may be maintained | 


economically, or that may not be utterly de- 
stroyed in a few months or years, unless 
wheel loads are rigidly controlled. Of the 
original 63 sections of the test road 50 were 
partially or completely destroyed and not 
one case of partial or complete destruction 
of a rigid section oecurred that was not | 
directly due to the lengthening and widening | 
of one or more small broken corner areas. | 
Absence of destruction along one edge of the 
road where the wheels traveled three feet | 
from the edge is striking. Increasing the edge 
strength of pavements should, therefore, be 
of first importance in design. For existing 
pavements the loads should be limited. De- 


| Edison 
| Boston. 


signs for new pavements should provide for 
strengthened edges. The new design, based 
on these tests, therefore calls for a nine- 
inch edge thickness, tapering to six inches 
at two feet from the edge rather than taper- 
ing in the opposite direction. The edge is 
also to be strengthened by a continuous three- 
quarter-inch round bar.—/ighway Engineer 
and Contractor, 8:6, pp. 37-43. 

Concrete Poles Produced by the Cen- 
trifugal Process are being brought on 
the European market. For use on a Swedish 
electric power transmission line 800 hollow 
concrete poles were built and erected in 
pairs, connected by reinforced hollow beams. 
The poles were 59 feet in length with a 
10-inch top diameter and a 23-inch butt. 
Their average thickness is about two inches. 
Tests on a number of them showed that they 


were exceedingly elastic. It was proved that 
the tensile strength which centrifugal con- 


crete will stand is considerably above the 
usual form for concrete. Some of the poles 
which were 64 feet long, when subjected to 
a bending stress of 7300 pounds bent 71-2 
feet at the top without any signs of damage. 
The finished poles, made near Dresden, Ger- 
many, were shipped all the way to Sweden 
by rail and ferry and all arrived in good 
condition, having successfully withstood the 
vibrations and stresses due to transportation. 
These poles are made in a wooden mold con- 
sisting of two half-round forms lined with 
sheet-iron. The reinforcement is made of 
rolled rods of open hearth material inter- 
woven with three spirals of wire, one with- 
in the other. In order to give the maxi- 
mum strength to the pole the reinforcement 
is kept close to the circumference. The ce- 
ment mortar is mixed in the proportion of 
one to three, with the addition of some asbes- 
tos fiber. The mold is revolved at 500 to 1000 
revolutions per minute. After revolving in 
the mold ten to fifteen minutes it is let set 
one or two days, then removed and kept 
in moist sand three or four weeks.—Cement 
and Engineering News, 35:6, pp. 42-43. 


Industrial Progress 

Steam at Pressures Up to 1,200 Pounds 
will be used in the new power station of the 
Electric Illuminating Company of 
The initial installation will include 
one boiler to work at this pressure. It will 
have about the same heating surface as the 
normal pressure boilers. The steam gener- 
ated by it will pass through a pressure re- 
ducing turbine developing about 2000 kilo- 
watts, and will be exhausted at 375 pounds 
pressure for reheating to 700 degrees and 
further use. If satisfactory results are ob- 
tained from the high-pressure boiler-turbine 
units, more of them will be installed.—Power 
Plant Engineering, 27:14, pp. 726-9. 
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These groups of stockholders illustrate the rapid growth in ownership of the Bell System, 





A Community of Owners Nation-wide | 


“Who owns the company >” 
“What is behind it?” These 
questions are asked in apprais- 
ing the soundness of a business 
and in determining its aims. 


The American Telephone 
and Telegraph Company is 
owned by more than 270,000 
people living in every state in 
the Union. Could the stock- 
holders of the Bell System be 
gathered to one place, they 
would equal the population of 
a city about the size of Provi- 
dence or Denver. 


They constitute a representa- 
tive cross-section of American 
citizenship. Among them, of 
course, are bankers and men of 
large affairs; for the idea of 


ownership in the Bell System 
appeals to sound business judg- 
ment and a trained sense of 
values. 


In this community of owners 
are the average man andwoman, 
the storekeeper, the clerk, the 
salesman, the professional man, 
the farmer and the housewife— 
users of the telephone who with 
their savings have purchased a 
share in its ownership. The 
average individual holding is 
but twenty-six shares. 


No institution is more popu- 
larly owned than the Bell 
System, none has its shares dis- 
tributed more widely. In the 
truest sense it is owned by those 
it serves. 


“BELL SYSTEM” 


toward Better Service 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy, One System, Universal Service, and all directed 
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A Robbery-proof Payroll Plan origin- 
ated by a Detroit company consists in put- 
ting five dollars in cash in each envelope and 
giving a check for the balance. Where large 
balances are required for checking accounts 
the amounts due each employe are credited to 
a special account in the savings department 
so that an employe may draw the entire 
amount due him or draw only part, as suits 
his pleasure. This encourages the establish- 
ing of savings and checking aecounts, Jead- 
ing to thrift and economy, and frequently to 
the household budget system.—Factory, 30 :6, 
p. 695. 

The Czech Automotive Industry.—In a 
total population of 13,000,000 there are only 
two large automobile manufacturers and two 
small ones. There are 17,000 ears, inelud- 
ing trucks. Little gasoline is produced in 
Czecho-Slovakia and its average cost is a 
dollar a gallon. The eauses that check auto- 
motive growth are competition with Germany | 
and Austria, difficulties of getting raw mate- | 
rials, and French competition in the Bal- 
kans, the chief field of Czech export trade. 
Yet trucks and tractors are being exported 
to Spain and Africa. There is a great basis 








for many years. 


this sort of service. 





Sectional view, Fig. 106, 
Jenkins Standard Bronze 
Globe Valve, screwed ends 






HE ideal valve is one which 
gives perfect valve action 
Engineers 
everywhere tell about Jenkins 
Valves that are providing just 


Providing Valve Economy 


has been united with practical 
manufacturing skill, to make 
valves of consistently high quai- 
ity. They are correct in design 
and all parts are equally sturdy. 


Valves for all requirements 
JENKINS BROS. 


New York Philadelphia 
Chicago London 


No effort is spared to make 
Jenkins the ideal valves. 
58 years they have been the 
standard because honest care 


For 
Boston 
Montreal 


Always marked with the” Diamond” 


Jenkins Valves 


SINCE 1864 
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pede years ago, the Atlantic Monthly Company pur- 
chased Littell’s Living Age, the oldest litera ry weekly 
Since that time, its subscription 


Why? 


published in America. 
list has grown seven hundred per cent. 


The Living Age 


represents a new idea. By special arrangement with the 
proprietors of European magazines, it is able to reprint 
complete articles of every description from all over the 
world. A review, a newspaper, a literary magazine, all 
in one, the Living Age is now being read by business and 
professional men, by statesmen, scholars, writers, and 
scientists, by everyone who is seeking a wider understand- 
ing of world affairs. Why not try one of our introduc- 
tory offers, quoted on the coupon below and let us keep 
you in touch with the life of other countries from week to 
W eck. 


$1.00 for three months; $2.00 for six months. Regular Rates: 15c a copy; 


Special Rates: 
$5.00 a year 
{ Rumford Building, Concord, N. H., o7 


THE LIVING AGI (8 Arlington Street, Boston 17 Mass 


Enclosed find for which please enter my name 


subscription to the LIVING AGE. 


. ) 
Gentlemen 


f 


MY, a 20 6 oder Sake ok a ne 6 bla & Whee ib ea Gale a © adds ac aw ie ee 


iddress 








| for expectation of a large growth of the in- 
jdustry due to the fundamental wealth of the 
| Czech nation. — American Machinist, 59 :2, 
pp. 59-62. 


Balsa-wood for Refrigerators.—Much 


sulator. This wood is shipped from the 
| tropics as a deckload on fruit steamers and 
is used in cold storage plants, refrigerator 
ears and in household refrigerators. In the 
latter case balsa wood forms the framework 
and insulation in one, a thickness of two 
inches of it being throughout. The 
insulation is then lined inside and out with 
five-sixteenths of an inch of artificial stone 
having mangasite as a base. 

Producer Gas is now being used for 
burning refractory brick. Continuous re- 
generative kilns are necessary for successful 
|} burning at high temperatures with this kind 
The compartment kiln, fired with 
producer best adapted for general 
refractories, having certain advantages over 
tunnel kiln. The use of gas has the 
that a much larger quantity of 
fuel can be introduced and burned in the 
kiln, enabling it to be brought to the highest 
heat in all parts in the 
time. In the continuous kiln, tem- 
peratures up to 1400 degrees Centigrade are 
with Jour. Am. 
Ceramic Soc ., 6:7, 

Pulverized Fuel.—During the past 
year, especially in the latter half, the use of 
pulverized fuel equipment for boiler plant 
joperation has taken rapid strides and many 
resulted. Engineers 
ta large number of central power stations 
thronghout the country are either experi 
menting with a trial installation or are seri 
ously considering such an installation. Much 
perfecting of 


used 


of gas. 


gas, 18 
the car 


ndvantage 


possible shortest 





| possible 


recuperation. 
pp. 799-807. 


is possible 


fnew installations have 


progress has been made in the 
existing installations and the development of 
the pulverizing itself. Although 
pulverized fuel has been in use for years in 


equipment 


cement plants, iron and steel industries, ore 
reduetion and chemical industries, the appli- 


| power stations has 


eations to large central 
caused a decided increase in the tonnage of 
|fuel thus burned, the use beginning in 1895 
ind inereasing uniformly to about 7,000,000 
1918, since when 
30,000,000 


pp. 5D. 


is per year until about 
rapidly shot up to 
Combustion, 9:1, 


to 


it has tons 
per year.- 

Testing Flexible Boiler Staybolts Elec- 
trically—No method of testing that de- 
upon the human element can be en- 
tirely satisfactory where danger to human 
life is concerned. The new method of inspec 
tion requires no change other than providing 
bolts with telltale holes extending from their 
inner inte, but not through the bolt- 
head. The testing is accomplished by mak- 
ing contact at the inner end of the hole with 
a small rod eonnected in series with a bat- 
wire grounded on the 


penas 


ends 


tery, a meter and a 

boiler. If the bolt were fractured, this eon- 
dition would be shown up by the hydro 
static test that is made after all the bolts 
have been electrically tested. The telltale 
holes, being clean, will at onee indieate a 


fracture by water leakage from the bolt that 
is unfit, as the holes extend all but through 
the bolt and therefore cover every breakable 
part of it.—The Boiler Maker, 23:6, p. 162. 

A Great New Development in the Auto- 
mobile Tire Industry is foreshadowed by 
recent experiments. A Reo car was equipped 
with 7%4-inech truck tires inflated to only 
1S pounds. It was found almost impossible 
to choose phraseology to drive home the won- 


derful effect that these large but slightly in- | 


tires have on the riding of the car. 
surface irregularities are toned down 
One does 


flated 
toad 
and in most cases are obliterated. 
not have to watch the road, nor be worried 
about being tossed up from the seat, nor 
pick out the good places in a rough road. 
The hope is to take advantage of the reliable 
cord construction, combine this with a large 
section and thinner wall and make it possi- 
ble to ride on low pressure air for the pro- 
tection of the ear and comfort of the pas- 
sengers. 
constructions that the tire durability may 
not be impaired and to inerease the area of 
contact so that air pressures ranging from 
20 to 35 pounds can be employed in actual 
practice. — India Rubber World, 68:4, pp. 
622-4. 

Increasing Steam Production. — Sur- 
faces at temperatures above the ignition 
point of gases have the power of increasing 
their rate of combustion, and with increasing 
effect, with increasing temperatures such as 
are obtained by an intimate mixture of gas 
jand air in explosive quantities. By the 
idevelopment of this process, Dr. Bone of the 


lighter than cork, and composed of thin- 
walled air cells, balsa is an ideal heat in- | 


The goal is to employ such tire 
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| Imperial College of Science and Technolog) 
lof England, has converted a large proportio: 
of the potential energy of gas when burne 
immediately into radiant form, and furthe: 
in continuing the production of surface com 


bustion into a bed of granular refractor 
material. Great advantage was obtaine 
from this latter process in the firing o 
| tubular boilers. Steam production w: 
|greatly inereased.—Chemical Age, 31:6, | 
| 254. 


| Pneumatic Sweeping of Industria! 
| Dust.—Dust explodes in substantially th 
|same way that gas does. It must be mixe: 
|with air and ignited. Each particle heat 
rapidly and to a high temperature, an en 
| velope of air immediately surrounding it. Th: 


air expands and exerts foree. Grain dust 


are more inflammable than coal dusts. Whe: 
a plant is destroyed by a dust explosio: 
there are commonly two reports, a small 


sharp one and a thundering, heavy one. Th: 
first one represents ignition of a small quan 
tity of floating dust. The heavy one repre 
sents the far larger quantity of dust whicl 
has settled on many adjacent surfaces am 
shaken loose by the primary ex 
plosion. Thus a series of explosions ma) 
be propagated through a large area or grou; 
of structures and gather violence as mor 
and more dust is disturbed. Following th: 
explosion of an immense grain elevator it 
Chicago the sweeping of accumulated dus 
was resorted to and as brooms would simpl) 
ruise more dust a system of specially «de 
signed vacuum sweepers Was used. No dus 
gather on exposed surfaces an 
lie there as a potential menace—these su 
faces are kept clean.—Compressed Air May 
28 :6, pp. 539-43. 


has been 


may now 


azine, 


The Chlorination of Swimming Poo! 
Water is an extension of the princip| 
underlying the chlorination of drinking wa 
ter. A liquid chlorine application has bee: 
installed in the men’s swimming pool at th: 
University of Wisconsin. The chlorine i 
added after the water of the pool is filtere: 


and warmed. Plate counts were made o1 
lactose agar 72 hours after plating and it 
was found that with 0.1 to O2 parts pe 


million chlorine in the water there are day 
on which the count is reduced and bacillu 
coli eliminated. It found that wher 
chlorine was present in 0.2 parts per millior 
bathers complained of smelling chlorine an 
of eye irritation. To maintain a pool in : 
potentially germicidal condition requires 
chlorine residuum of free or of organic chlor 
ine varying enormously in amount with th: 
water used. There will be waters in whic! 
it will be impossible to maintain a sufficient 
residuum owing to the irritation to the eyes 
of the bathers. The chlorination of swim 
|ming pools is an intricate process depending 
on many factors which we do not yet wel 
understand. Its status is that of a valuabl 
adjunct to already proved methods of sani 
tation.—Am. Jour. Public Icalth, 13:6, pp 
t78-N0. 


Why Rice Straw Paper Is Weak.—The 
use of rice straw is quite widespread in the 
Far East, but when used alone it makes poo: 
paper. In order to ascertain the cause of 
its weakness and find a remedy, tests were 
made at the University of Grenoble on som« 
rice straw from Indo-China. The straw was 
leut, washed, and cleaned for one hour. Then 
it was cooked five hours with 13 per cent 
five degrees Baumé concen 
tration. The material was then defibered 
and washed and bleached. The yield of 
bleached pulp was 30 per cent. Next the 


was 


eaustie soda at 


pulp thus obtained was beaten carefully, 
sized and loaded with starch. Considerable 
trouble on the machine was experienced 


|owing to the weakness of the paper. The 
| paper is, however, soft and agreeable to the 
|}touch and is of satisfactory whiteness. Rice 
| straw pulp is extremely fine—the finest fiber 
}used in papermaking. The fibers are short. 
|fine and delicate and there are no large 
| fibers to form a solid framework. The weak- 
| ness of the fibers is due to the thinness of 
|their walls and the large number of breaks 
in them is due to beating. Owing to its 
weakness, rice straw is hardly suitable for 
wrapping papers, but it could be used for 
fine writing and printing papers. — Paper 
Trade Jour., 77:3, pp. 49-50. 


Unique New Method of Building Cord 
Tires.—The principle underlying the new 
system of tire building comprises the forma- 
tion of the tire careass as a flat, endless 
| band with the wire beads enclosed in either 
jend of the band and properly positioned 
| between the fabric plies. The tire in the flat 
is then given its approximate profile by in- 
flation on a special machine and is _ rein- 

(Continued on page 276) 
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Gets service and satisfaction 


from Kelly Kats 


When sending us the picture reproduced above Mr. G. O. Crump, of 
Kibler and Crump, Youngstown, Ohio, wrote as follows: 

“After using two sets of Kelly Caterpillars on trucks used for road construction 

we have come to the conclusion that no other tires will give us the satisfaction 

that Kats do. 

“The traction given by these tires has enabled us to operate our trucks without 


chains over roads where trucks equipped with other tires had hard going with 
chains. We also have noticed the cushioning of Kats has cut our bills for upkeep. 


“The above, coupled with the mileage that we have been getting, have proved 
that your tires are the most economical we can buy.” 


Owners of heavy and medium duty trucks are invariably delighted with 
the service they get from Kelly Kats because they are especially designed 
for trucks of these types. 


Wherever heavy loads are hauled, wherever road conditions are bad, 
and wherever the ability to stand punishment is a necessary quality in 
tires, Kelly Kats are unequalled. 


There are no Caterpillar 
tires but Kelly Kats 


KELLY-SPRINGFIELD TIRE 
COMPANY 


250 West 57th Street New York 


KAT 


THE TIRES WITH NINE LIVES 
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Scientific American Digest clinker ; hydrated lime and ground quicklime ; 
(Continued from page 274) lime and an inorganic sulfate (with the possi- 


ead to @ deh Gee tele ten ae ble addition of carbon dioxide) ; lime and 
peesmure and besught to meld cine | HPs dry silicate ; lime and an inorganic carbon- 
transfer to the vuleanizing mold. In the = — . _ a a and 
layout of a tire factor yroducing tires by > cereal gang OB gee xa arg pony 
the flatband method the familiar tire ona —" BONN. GE SESE, SENTERO 
builder's stands and building machines are ia <a R . ba : 
entirely eliminated, as are also air bags. In Ice Cream in Britain.—The ice cream 
their places are substituted new types of habit has found lodgment in the British 
machinery, such as the collapsible building brain. One hears on all sides of the mus! 
drum, the inflating machine, and pressing or | '°°™ growth of many small ice cream con 
pre-forming mold. It is stated that band | P@mes mm English pleasure resorts and pop 
built tires are more conveniently and easily lation centers. England now consum« 
. ‘, | 400,000 gallons of ice cream per year, whicli j | 














built, the process is at all stages readily | * 

controlled and inspected, and the building |}* about one twelve-hundredth of the amount 
time is reduced one-half. The flatband sys-|COmSumed in the United States, the Amer 
tem of tire building is the latest advance |i¢am total running about 500,000,000 gal- 
in tire building methods, requiring lessened lons, 

expense for factory equipment, and result- Eliminating the Odors of the Meat 
ing in economy of production and full eon-| Packing Industry is to be largely accom- 
trol of structural devails—ZJndia Rubber| plished by a new and notable technical «« 
World, 68:4, pp. 625-7. velopment known as the dry rendering o 


Predicting Next Year’s Rainfall for fats and described at length in Chemical an 
Southern California.—Urged by the ever Metallurgical Engineering. Apart from its 
growing seriousness of the water se arcity, advantages = meat packing, this “7am % 
scientists have worked out a system of long- | Tendering, according to the editors of that 
range rainfall forecasting that promises, with publication, promises to revolutionize the de 
a fair degree of accuracy, to establish a basis | t#¢hed rendering plant, the small soap fa: 

°. * os for anticipating conditions a year ahead. tory and the municipal garbage plant. Mor 

2 . is » +e 7 b ’ 

Successful forecasts of the monsoon rain-|°VeT the cost 1s reduced to about 30 pe 

1x ] 10n O ars fall in India months in advance, based on |Ce™t of what it was. This is accomplishe:! 
observations of barometric pressure encour- by the fat percolator in combination with th 

* ° aged the investigations and a six-y improved melter and an expeller. Th: 

of ocean temperatures for a ten weeks’ period hashed fat is put into a rotary melter ani 

O oO nion a 10n each year has been kept. So far these efforts subjected to 60 pounds steam pressure. Next 

have been quite suecessful. Some of the the fats reach the percolator, a shallow, con¢ 
factors influencing the predictions are: The | bottomed tank, and percolate through to 
storage, the solids staying in the percolator 
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That's a giant sum of money, but it’s a giant Union deflecting force of the earth’s rotation on . : : 
Station that Chicago is erecting —15,800 tons of steel, winds, the influence of the ocean, the ther- and following along to an expeller from 
173,000 cubic feet of stone and granite, 100,000 cubic mal effect due to the difference in radiation | Which the residue or “cracklings” are dis 

charged in cake form. The lard produce: 


yards of concrete on an eleven-acre lot! and evaporation from the land and water 

- : : surfaces. The theory on which the predic- 

— “ bond ying tre dof 3 low very —_ tions are based is that the lower the surface 

: ci - : ? of the ocean high pressure area and the 

P vanished long ago. Still this powerful rope carries on, vreate ec ame onal euaghal eale., 

Motorists doing its bit in the safe, economical handling of tons ee the ee = asonal coastal — 

Carry a Basline Autow tons of ial daily fall. The results of daily ocean surface ob- 

gn - ~y oo por upon tons of materia! Gaily. servations agree with this inferred correla- 
your car anc : : : : 

- You're safe in specifying ‘Yellow Strand” for heavy | tion between temperature and rainfall, a fall ee <i 

roared gj er duty. This caeniaae die makes all standard grades of of one degree in temperature corresponding | Ployes is improved, for the process is clean 

yw b * B > ce wire rope for all purposes. approximately to an increase of about two | 2" dry. It is believed that this is the most 

utowlocs. oth are inches in the rainfall of the following year. mportant step made by the meat packin; 

industry in its history —Chem. and Met. En 


made of Yellow Strand. nied aig els Me es = 
Ask your accessory BRODERICK & BASCOM ROPE CO., ST. LOUIS a owes yee <r _ a . gineering, 29:3, pp. 93-96. 
dealer. ; “oe , “ficiency of Air eaners for Lractor |~ pare ies F 

ea Branches : New York and Seattle Factories: St. Louis and Seattle Engines—The majority of tests of this Monolithic Linings are proving a suc- 
nature have been made by various manufac-|CeSS in blast furnaces where brick linings 
turers and in the field rather than in the | have been a continual source of annoyance 


laboratory where conditions such as varying |The almost entire elimination of joints i 
wind velocity and direction, relative humid- | Probably the most radical step toward longer 
ity of the air, and moisture content and other | furnace life that has taken place in a long 
physical characteristics of the soil which|time. The lining is a one-piece lining of 
effect its dustiness can be controlled. In|single material that, after the first heat, 
these ; a standard dust was used. It] assures a smooth, tough surface. There ar 


tests 
was kept under identical conditions and fed | 20 protruding parts to be exposed to the 
form the nucleus for the building 


to all of 26 makes of cleaners in the same | heat, to" 

manner and at the same rates. A 22.5|up of clinker masses or to melt down and 

horsepower tractor engine was used in the|cause trouble and expense. There are no 
: " F joints to cause weakness, to serve as chan 


tests. The air used was prefiltered before 

addition to the dust. Three runs were made|nels for cold air to enter the furnace; no 

with each cleaner, first at normal speed, then | bricks to loosen and fall out, no cement to 

=a at light load, and lastly at service or vari- fuse and disappear and no unequal expansion 
able load. The 26 makes ineluded water | and contraction. Finally, there is no chem 


| ran pes ry types § il tvpes. The results|ical action between different substances.— 
end for FREE atalo FORDS 34 Miles types, dry types and oil types. The resu ral i a : u ces.— 
S R c 9 indicate that the dust-separation efficiency | forging and Heat Treating, 9:6, pp. 260-2. 


by this process is dry and sweet. It takes 
only from six to seven hours to bring th: 
raw material from the killing floor to finished 
product. All products entering the melte: 
are fresh and sweet, and remain so sweet 
and fresh that no special equipment is neces 
sary to avoid bad odors. There is no chance 
for decomposition. The morale of the em 




















Inventors, experimenters, designers, auto an ‘ : . 
repairmen—you should have this catalog of these 26 makes of cleaners on the market Plaster from Limestone Dust—A New 
nee dE : . With Air-Friction Carburetor varies between 43 per cent and 99.8 per| p 3s.—Th ssibilitv is that < > 
which illustrates and describes the various And we quarantes éil other care nearly se. : rocess, e possibility is at a new 
models of MONARCH Lathes which are | | double present mileage, power and flex- | C€NT, although only eight of them ran below process has been discovered by Mr. Cyrus 
built up to 30” swing. Illustration herewith yy —g ~*- ate yh 90 per cent, five below 80 per cent and three | Field Willard of San Diego whereby an 
shows the MONARCH Jr. 9” engine lathe— below 70 per cent. The power loss caused | application of colloidal chemistry may solve 





tractor, marine or stationary engine. See 
. onderful mil guarantees—on gallon . - iti 7 » cleaners i -2Se . : * . 
of gasoline , # dias ex, Mahan 4. pong better than new. by the addition of the cleaners in no ease | the problem of making pilaster directly from 



















Se ee Ford... 34m. my Maw (25) 30m ran above 6 per cent, while in most canes | limestone dust and thereby materially re 
change gear Buick 6....24mi. | Olds.6....23mi. | Nash6. .. .23mi it a the neighborhood of 1 per cent. /duce the cost of building. Studying the 
and auto- Hudson... .20mi. | Paige6. . ..20mi. Lincoln 8.. "17 mi. lhe = makes of cleaners are named am the accepted belief of geologists as to the origin 
matic safety Hupp... ... ae pb mr = —_ articie.— igricultural Engineering, 4 :6-7, pp. | of the earth's vast deposits of limestone, the 
devices. Tye cave not mentioned hare end name ad Tnodel for 89-95, 109-16. question arose, “What were the collifying 
9" lathe, 24 partiouless and curguassatecen it. AGENTS TRIAL Quick-Setting Lime Plaster is the goal influences that brought about the formation 

bed with EN 30 DAY’S FREE TRI of efforts being made by researchers of the |of fine sediment of calcium carbonate into 

bench Youcan drive any car in heaviest traffic withoutehifting evere. Nati 1 Lime Associatio J] have re-|stone?”’ Is it not possible, by finely eom 

legs poy ny ob yn ed itiona . 4ime ae i n who Lave P. c J 1 , I ’ ' A m 

in cylinders. Noleaking of gasinto crank case. Try it 30 cently tried out 2000 mixtures, using 200 | minuting this limestone and then adding dif 

Also built with bed lengths up to 5 feet. Made | | dayson our guarantee of money back k if not entirely satisfied. | additional agents in varying amounts and|ferent organic and inorganic substances 
in Il-inch owing size too, st slightly higher price Angee whocan handle @ wrench YOU ARE THE bones? |combinations in an attempt to reduce the | finely comminuted and mixing them together 
THE MONARCH MACHINE TOOL CO. new holes or changing ting 5 echesiem, Wstte today. usual 20 hours required for lime plaster to | in water as limestone was formed, to form 
8 Cas Sheet ens Sate Fi 272 Reyna | iictION CARB Dayton, Ohio, U.S.A. | set. It was found that cement clinker, eal-|a paste which will make a hard, firm, solid 





cium aluminate, or a combined addition of | homogeneous substance when the water has 
inorganie sulfate with carbon dioxide gives | dried off? The attempt succeeded and there 
greatest promise. A plaster containing 25|by was discovered a new process which does 
per cent of cement requires 21 hours to set.|away with the necessity of burning in ex 
tenoning, sanding, grinding and many other operations with speed The time was reduced to five minutes by the pensive lime kilns the ealeium carbonate and 
and accuracy on the addition of magnesium sulfate and carbon |calcium oxide and, by hydration, forming 
s s | ‘rr ; 5 dioxide in small proportions, In some eases | hydrated lime which when mixed with water. 
Boice Junior Bench Saw > , — = | the acceleration aaa rapid that a retarder|sand, ete., and applied as plaster on the 
——— . |had to be used, gypsum and sugar in small | walls, gives up its water and absorbs carbon 

© quantities proving most satisfactory. A group | dioxide from the atmosphere to restore the 
— lof combinations was suggested as being the|lime to its original state as calcium car 
most likely to give good results in commer-|bonate. “Why,” says Mr. Willard, “go 


le ae at cial developments. These are lime and ecal-| through all this cycle when it is not neces- 
le cined gypsum; lime and Portland cement;|sary?” ‘The new lime is over 95 per cent 
eT lime and calcium aluminate ; lime and cement |limestone with a collifying material so cheap 








Build It Better—Quicker—Easier 


Hundreds of users are doing ripping, mitering, grooving, rabbeting, 





A amall, compact, low cost, precision machine of all metal construction. Saws 1 1-2 in. ~ 
stock with ease. Dadoes 6-8 in. x 5-8 in Easily driven by 1-408 1 3 h.p. motor or from 
line shaft. Top 10 in. by 13m. easily elevated for grooving or tilted to 10 degrees for 
beveling. Attaches to any light socket. Built of best materials; bronze bearings. Sold on 
guarantee of satisfaction or money refunded. 





Write today for descriptive literature on this and 
other Boice-Built Bench Machines and Motors. 


W. B. & J. E. Boice "5, Toledo, Ohio 
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Now You Can 
Paint Faster 


than 38 to 5 


bd | soft-white finish that will not turn yellow 
& l e rus with age. It is a clean, sanitary process, 
easy to use, requires no change in equipment, 


painters 





Fits any regular 
light socket — 
Weighs only 112 
lbs. 


SPRACO 


‘‘Extralite’’ 


Speediest, lightest one- 
man painting outfit. 
Anyone can quickly learn 
to use it on houses, apart- 
ments, hotels, hospitals, 
small factories, stores, 
stations, garages, fences, 
etc. Firms save thou- 
sands yearly this way. 
Time saved enormous. 
Chance for enterprising 
man to enter painting 
field—underbid all com- 
ers — make handsome 
profits. One good sized 
job pays for equipment. 
Get jump on everyone in 
your locality. Write to- 
day—now—as you read. 
Don’t delay. Dealers, ask 
for dealers’ proposition. 





Write for Extralite Bul- 
letin of prices, details 
and descriptive data. 


Dept. P-70 


Spray 
Engineering Co. 


Boston 
Mass. 


XoXo 


BOSTON 








SPR 
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{that it will not exceed a fraction of the 
'eost of lime. 


26:13, pp. 39-42. 

A New Bleaching Process has been de- 
veloped which, it is claimed, in less than 
half the time usually consumed in bleaching, 
without the use of lime or strong acids, will 


eliminate all specks, motes, shives, ete., from | 


raw cotton, cotton yarns, and cotton piece- 


goods, and will give the goods a lasting, 


land effects a great saving in cost. The 


|process consists of dissolving the bleaching | 


powder in cold water, putting this solution 
into the vat filled with boiling water, and 
then putting in the goods, which are brought 
to the white in about three hours. 
bleaching liquor is then drained off, the vat 
| refilled with hot water, and the goods soaped 
}off and dried in the regular way. The 


powder, mixed with cold water, releases a 


|gas when put in boiling water that per- 
|meates the textile material and destroys im- 
| purities.—Color Trade Jour., 13:1, p. 32. 
Mechanical Engineering 
| Metal Polishing Investigated. — Re- 
search carried on by Sheffield University on 
| metal polishing indicates that the three 
sharpest abrasives are silicon carbide, arti- 
pe “ 
ficial corundum and emery. Of these the 
lsagnt durable was artificial corundum; then 
| came emery. But sand broke down at a very 
rapid rate and the surface became smooth 
livery quickly. There are indications that 
|in polishing, the actual atoms of the metal 
lare dealt with and they become so mobile 
that they are actually in a fluid 
Abrasive Industry, 4:7, pp. 201-2. 
Temporary Ductility of Sheets of Sili- 
con Steel may be obtained to a small de- 
gree by heating them slightly before the work 
is performed. Silicon imparts hardness and 
brittleness to iron, making iron-silicon alloys 
of more than 8 per cent content unusable, 


state. — 


except where castings can be employed. 
When the silicon content exceeds more than 
4.2 per cent the sheet is too brittle for 
|punehing and shaping, and if sheared it 


loften breaks along a haphazard path in ad- 
vance of the cutting tool. Temporary duc- 
tility may be obtained by carrying on cut- 
ting or deformational operations at temper- 
jatures slightly above atmospheric, the tem- 
peratures depending on the steel composition. 
| Brittleness, however, is modified only slightly 
by heat treatement. The effect of several | 
alloying elements is: silicon raises the criti- 
eal ductility temperature; aluminum like- | 
wise raises it: while manganese lowers it—| 


Iron Trade Kev., 73:2, pp. 107-10. 


A New Method of Inspecting Steel by 
its magnetic qualities is outlined in the 
{merican Machinist. By a combination of 
two independent magnetic circuits tests were 
made on the hardness of cold-rolled steel. 
The test is non-destructive and it is possible 
to evaluate the internal changes concomitant 
with structural changes. The method is be- | 
lieved to be wholly new and it has found 
successful commercial application during the 
past two years. It has enabled the manu- 
facture of a better and more uniform product 
with practically no change in equipment. It 
permits a rapid test with portable appara- 
tus and commercial alternating current. A 
single measurement can often be made to 
read the desired combination of such quali- 
ties as strength, hardness and brittleness.— 
Am. Machinist, 59:3, p. 146. 

Machine Shop Developments of the 
Present Year include some very definite 
tendencies. There has been a noticeable in- 
erease in the use of special machinery, with 
the tendency away from the single-purpose 
machine. There has been an increased use 
of the single-pulley drive, the individual mo- 
tor drive, and transmissions of the automo- 
tive type. The automatie feature has been 
developed rapidly. There has been an in- 
crease in the development of safety devices ; 
in the use of brakes to stop revolving spindles 
quickly; in the use of roller and ball bear- 
ings; in the adoption of hydraulic feeds and 
hydraulic drives; and in the use of rapid 
traverse. Foolproof construction has been 
highly developed. Grinding machinery has 
developed rapidly. Another important ten- 
perme 4 is the growing use of the centerless 
grinding method. There has been increased 
luse of the open-side planer; a leaning toward 
the crank press for hot pressing and hot 
|forging; the development of washing ma- 
| (Continued on page 280) 
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The exact nature of the col- | 
lifying material is, however, not being an- | 
| nounced at present until some patent uncer- | 
tainties are cleared away.—Rock Products, | 


The | 

















Proved by Test 
Not by Argument 











SPECIFICATIONS 
Nailed Wood Box 
Sides, top and bottom . 3/8 in. 
Ends 3/4in. 
Maximum Load . 957 pounds 
Lumber 100°% . Strength 100% 























SPECIFICATIONS 


Pioneer Box 
Sides, top and bottom, 3/16 in. 
Ends ‘ . 3/16 in, 
Maximum Load . 1,783 pounds 
Lumber 50% . Strength 180% 








These illustrations are reproduced from photographs of box tests 
made under the supervision of the United States Department 
of Agriculture at the Forest Products Laboratories. 


\ YOOD boxes and crates are recognized as the 
strongest practical containers. A box made of 

any other material and in general use would. 
have failed in this diagonal compression test long before 
the nailed wooden box did at 957 pounds pressure. 


But the Pioneer Wirebound Box, using less lumber 
and weighing one-half as much, withstood a pressure 
of 1783 pounds. 


This visualizes the great strength of Pioneers as well as 
their extreme lightness—two highly desirable features. 


Our box Engineers will be glad to study your requirc- 
ments without cost or inconvenience to you. If you 
cannot use Pioneer Boxes or Crates they may be of 
help to you in other ways. We make all types of 
wooden shipping containers. A bulletin on boxing and 
crating — “‘General Box Service’’— will be sent free 
upon your request. 


GENERAL BOX COMPANY 
40 West Illinois Street, Chicago 


SIXTEEN FACTORIES GIVE YOU CLOSE AT HAND SERVICE: 


New Orleans, La. 
Pearl River, La. 
Sheboygan, Wis. 
Winchendon, Mass. 


Illmo, Mo. 
Kansas City, Mo. 
Louisville, Ky. 
Nashville, Tenn. 


Detroit, Mich. 
East St. Louis, LL. 
Hattiesburg, Miss. 
Houston, Tex. 


Bogalusa, La. 
Brewton, Ala. 
Brooklyn, N. Y. 
Cincinnati, Ohio 
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Asbestos-Insulated Fixture Wire, avail- 
4s able in various colors to match the finish 
of fixtures, has been developed to meet the 


ju ¢ 
‘Americ Blade Ex I 
need for a fixture wire which would not only fh/ CSE 
ttt rl aon Cd ut harmonize with the fixture in instances where | ip 
: the wire is exposed, but would have no braid | 0 
to char when used in close contact with | 
lamps operating at high temperature. ‘The | Sixteen cents for blade expense to 
| superiority of asbestos insulation on wires cut off over 1600 pieces of 1 inch 
square steel, one one-hundredth o! 
a cent per cut. This low cost is the 
result of scientific metal cutting. Th: 
saw is lifted on every non-cutting back 
stroke; the pressure of the gravity fee: 
can be accurately regulated to suit th: 
metal cut. And a te! 


RACINE HIGH SPEED 
METAL CUTTING MACHINE os 


Electrical Notes 





subjected to heat is well established. The 
insulation of the present asbestos-covered 


Electric ape yer 
Soldering 


tos, impregnated to resist moisture and ap- 






















| plied to the wire in such a manner as to} 
leave no openings such as are sometimes | 
found in braided yarn eoverings. The wire 
is obtainable in six different colors to match 

| standard fixture finishes. | 


Bureau of Standards Tests on Electric 
Lamps.—More than 1,660,000 lamps pur- | 


chased by the United States Government | does more than save blades. The scientif in 
were inspected by the Bureau of Standards | cutting principle gives an accuracy that save dz 
during the fiseal year ending June 30, 1923, metal, saves cutting time, and saves finishing ex 
according to a statement in Rlectrical W orld. pense. There is a size suitable for your work an 
Samples of these” lamps were tested for 
candlepower and were then subjected to the Send for bulletin giving complete details 
| life test. which consists in burning the lamps 
continuously until they burn out. In order | atl PB gy Ae a 
to reduce the time required for this test | 

- the lamps are burned at a higher voltage “Standard the World Over” } 


than their rated voltage, the relation between 
their life at this voltage and their life at 


Best Iron normal voltage being known. A total of 


Use “Racine” H.S Wee 
and Metal Band Say 

Blades and ‘Racine’ H.S « 
Tungsten Power and Hact 





















1608 samples were thus tested, these con Se 
“ . x w Blades. 

Made sisting of 1318 vacuum tungsten lamps, 216 mi 
gas-filled tungsten lamps, and 74 carbon th 
lamps. During this time the Bureau also 
tested about 350 samples, representing a of 
number of brands which were submitted to us 
the States of New York and Illinois in com- 
petition for State contracts. an 

, : ; | 
Does the work Flash Rod Arresters.—Simple in con- rm 
. ° struction, very sensitive and efficient in op- f 
. ie) 
easier, quicker and better. eration, the flash rod type of lightning ar- 
rester is becoming more and more popular ga 
for high-voltage transmission lines. Fur- | bi 


thermore, because of the various features of 


this type. it ean be depended upon to pro- RACINE TOOL & MACHINE Co. 








vide greater protection from failures and : . 
trouble than most forms of arresters in ser- Racine, Wis. Dept. B. U. 5. A. 
vice. The flash rod arrester consists of a 
flash rod, with horns mounted at each end, Sa 
For twenty-eight years our name and a discharge gap to ground with a limit- d 
and trade mark have been a guaran- ing restatanee in the ground circuit. " hile : 
- nal the flash rod muterially increases the sensi 
tee of quality and dependability. tiveness, its principal function is to provide 
a means for quickly breaking the power are | 
which in a small pereentage of cases only | 
follows a discharge. When a power are | a) 
does follow” to ground, the are across the an 
flash rod is instantly transferred to the horns 
pe 


and almost instantly extinguished. The flash 
rod does not heat appreciably during dis- 
charges, and shows no depreciation after con- 


For soldering all connections, parts, adie suet, She tates ah ee eee 
etc. Ready for use by attaching to cin anes ok deat anit: Manatee nee 
any electric light socket. The cost twenty times in forty minutes—a dozen of 
of operation is insignificant. a” ake cue Gk ie ae 


damaged. 


Many thousands in use by amateurs, Corona-Proof Wire.—Ordinary rubber 


4 | insulation deteriorates rapidly when the wire | 
engineers, manufacturers, telephone prseer reap Pyne rmegpedhenn ange A Rae ae 
companies and many others. ered with a lead sheath, according to Hlec 

| trical World. This is beeause conduetors 
| raised to a sufficiently high potential are sur- 
rounded by an electrical diseharge—lumin- 
{| ous in the dark if the voltage is high enough 





























ealled corona, which takes place whether 
e {the conductor is insulated or not. Corona 
For radio, telephone and generates ozone from the oxygen in the air, 
all light work our latest = ozone very rapidly — rubber a Lafayette Blvd. at First St. 
° . |} Sulation, causing it to erack open, especially it’ i 
Model No. 3138 18 ideal; on the outside ot bends. Although corona — ™ ee ee S 
; discharge takes place at quite low voltages, 
also two larger er wie for it does not attain harmful intensity under 400 PLEASANT ROOMS 
doing heavier work. about 2000 volts and usually remains invisi- 
ble up to much higher voltages. If the rub- A leader among Detroit’s finest hotels, 
| ber-insulated conductor is covered with a Fort Shelby is the choice of travelers 
e lead sheath, either the ozone generated by who know the unusual comforts and wha 
the corona is kept from econtact with the conveniences enjoyed by our guests. scl 
rubber or does not oceur at all, if the sheath Servidor Service. Rates are notable for 
is grounded, so that these enbles may be} considerate moderation. Plee 
Sold by dealers and electrical companies used for transmission voltages. There are a 
everywhere some classes of service, however, for which Convenient to rail and water terminals. —— 
. m it is desirable to use rubber-insulated, non- M. C. Depot cars stop close by. 
American Electrical Heater Company leaded conductors for currents at which cor- Nar 
. 7 ona is formed. To this end certain manu- 
DETROIT, MICH., U.S.A. facturers of electrie cable have introduced The hotel that made Detroit Add 
Oldest and largest exclusive makers in the world a corona-proof wire which is covered with famous for hospitality 
—established 1894 a special saturated braid. This wire has | 
\. been subjected to the most searching tests. f 
’ which have shown conclusively that it is E. H. Lercuen. Jr. Sern E. Frymire 
proof against the destructive effects of | Secretary-Treasurer. Manager. 
i —— 
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any magazine — any paper 
covered hour or two of current 
reading matter listed as fiction or en- 
tertainment—and compare it with this 
80 page issue of the Scientific Amer- 
ican. Quantity and quality, this mag- 
azine has few rivals; certainly, none 
in the field of current digest of the 
daily achievements of man, science 
and industry. 


of this magazine as your 

own reporter on current develop- 
ments and discoveries; the magazine 
that will give you a thorough account 
of everyday achievements, such as the 
use of adrenalin, the air-mail routes 
and the latest shipping improvements, 
radio developments, fuel oil burners 
for the coming winter, current investi- 
gation in psychic spheres, the automo- 
bile of today and tomorrow—and so on 
through the gamut of practical progress. 


this coupon below, and 
for four dollars you have 
a year’s insurance of keeping thoroughly 
and accurately posted in world’s hap- 
penings of moment. 





COMING: Reports of 
seance test with medium 
from Middle West—ex- 
pert investigation of the 
Abrams Electronic Treat- 
ment— inside the steel in- 
dustry—the oil burner in 
your home this winter— 
more crook stories by 
Edward H. Smith—your 


next automobile, etc. 
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Please enter my subscription to the new monthly 
“Scientific American” for one year for which I 
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| Electrical Notes | 
Simplifying Bell Systems.—From Eng- 


land comes a good suggestion in the way of 
a self-contained bell outfit for use in the 
home and shop and factory. Ordinarily, it 
|is pointed out, the electrician installing an 
| electric bell uses considerable ingenuity in 
|hiding the battery, so it seems, with the 
| result that at some future date one may | 
| be quite troubled seeking the battery which | 
|requires renewal, Several English manufac- 
turers have introduced bells and _ battery 
boxes in one unit, with terminals which are 
merely connected to the wires of the bell 
ringing system. In this manner the battery 
is always at hand and convenient for in- 
|} spection and renewal, which will doubtless 
prolong the effective life of the battery and 
| make replacement cheaper. 

Mechanical Rectifiers.——From a recent 
lissue of Hlektrotechnische Zeitschrift we 
learn that synchronously vibrating mechan- 
ical rectifiers are capable of delivering singly 
or with two vibrators in parallel up to 1% 
kilowatts of direct-current energy, which is 
sufficient to feed projection are lamps or 
charge large storage batteries. Tungsten 
}contacts, careful tuning of the vibrator and 
condensers across the contacts insure a 
sparkless operation. It is claimed that these 
rectifiers are much cheaper than motor-gen- 
erators, and have at the same time a con- 






siderably higher efficiency. For an output | International Shee Ce., Olney, Ils, 
of up to six kilowatts, the German author 
suggests the use of rotating commutators, | 


driven by and mounted upon the shaft of 
a fractional horsepower motor, self-starting 

synchronous type. Such a rectifier for a 
capacity of 5000 watts direct current oper- 
ates with an efficiency of more than 75 per 
| cent. 

Automatic Telephone System in South 
Africa keeps pace with the spreading 
juse of the automatic telephone system 
throughout the world. Automatic telephone 
exchanges are shortly to be installed at Port 
Elizabeth and Pietermaritzburg. It is in- 
tended to extend the automatic system 
throughout South <Afriea, as the existing 
plants require replacement. The post office 
| authorities have been wide-awake in the mat- | 
|ter of up-to-date telephone installations, but 
|have been handicapped to a considerable ex- | 
tent by financial considerations and the hold- 
ing up of all development during the years 


Heat Your Plant 
This Better Way 


ERE is a newer and better way to 
heat your plant. Skinner Bros. 
(Baetz Patent) Heater follows none of 
the principles of old time, unsatisfacto- 
ry heating methods—it is revolution- 
ary in design—the pioneer of its type. 


















Steam Coil Type SC Because of the simplicity and sound- 
Utilizes live or exhaust steam ness ot the Skinner Bros. ( Baetz, Pat- 


at any pressure. Where steam is 


not available we supply our Di ent) Heater design, it will heat every 















immediately following the war. The auto- | rect-Fired Type DF. Burns coal, gee 
matic system offers the outstanding advan- coke, wood, gas or oil part of the open area of your building 
tage of enabling an all-night service to be “os at all times—regardless of weather 





given in places which cannot obtain such 


conditions, exposure or type of build- 


service with the manual exchange. It is Partial 
generally assumed also that it will be much ’ ing construction. Satisfactory perform- 
less expensive to maintain than the present List of Users 7 
system. ance is guaranteed. 

An Electrolysis Investigation has been A. Leschen & Sons 

undertaken by the Bureau of Standards in Rope Co. A Heater and Ventilator Combined 
the city of Galveston. This investigation is Holt Mfg. Co. 
gy se aoe in a all of ne National Enameling & The Skinner Bros. ( Baetz Patent) 
In raiveston which were concernec in the Ste m ing W orks e : 
electrolysis problem having arranged to par- Westi Seige ; “ Heater can also be used as a ventilator 

e 3 . ° . ‘ s estinghouse Electric & a 4 . 
ticipate in it and cooperate actively with Mf.C —it is so arranged that fresh pure air 
the Bureau in making the tests. The primary = ‘ ' 
object of the work is to secure additional Lakehurst Naval Hangar can be drawn through the heater, in “ 
ee Fog Pah a - ; practically any quantity desired and 

ysii ‘ . é trol ation Plan ; 

expected that the results will demonstrate a er eae circulated throughout the plant. 
further the utility and necessity of employ- anita soir P- ; ‘ , 
ing this method and instrument where re- Maxwell Motor Corp. No bulky system of outside pipes or ducts is 
liable information as to electrolysis condi- Kroger Grocery used in the Skinner Bros. (Baetz Patent) Heat- 
ee ery! a —— — of oe & a is er—the building interior can be kept free and 
|} degree o imzard are required, le Investi- Castanea aper Xo. . P aaa = 
sation, nara, ais cat of Gade: HE Neenecenal Sheen, PN RS SE BP eet Se net 

ental research, i oug S expectec f " ‘ 
considerable detailed information regarding St. Louis Independent Send for Catalog E-6 
the local electrolysis conditions will be ob- Packing Co. , ; 
tained, and a study of the effectiveness of Ozark Theater Send for Catalog E6—it fully explains the 
mitigative measures will be made. Whitaker-Glessner Co. principle of this marvelous heater. 

Small Ear Telephone.—From the Elec- j ] ~TT] ~— 
| trical World we learn that a radically new beep ee ar seh a wae 

enhanc conatructi ta ” : Main ice and Factory: 1474 South Vandeventer Avenue, St. Louis, Mo. 

teleph ne con truction has been put on the Senaceendillanend Recast: 400 tuna Miaaials. 3. 1. 
market by a German concern, primarily for Boston, 445 Little Bidg Buffalo, 702 Morgan Bldg Chicago, 1703 Fischer Bidg Cleveland, 612 Marshall Bidg. 
the use of persons who are hard of hearing. a Cincinnati, 1060 Hulbert St Wash. D.C. 714 Bvans Bldg Phila. Pa.. 1711 Sangom St. 
The customary standard receiver, which is ee , . ayncs Botta 
| held to the ear by a steel strap, not only ee Pittsburgh Heating Co. PTB. DeLong Go. Detroit, 308 Scherer Hidg, 


causes painful pressure upon the head but 
attracts unnecessary attention to the impedi- 
ment of the bearer. This new telephone 
might be ealled rightfully the smallest ever 
| built. It measures only about an inch in 
length, and its open end is to be inserted 
|into the ear, being held there by proper 


shaping of the end piece. Being of such 


small dimensions, it was not possible to use 
an iron diaphragm for the sound generator. 
A fine piece of specially treated skin with 


a tiny piece of iron fastened to its middle 
serves as a membrane. The voice reprodue- 
tion is claimed to be excellent, and it is ad- ae 














justable for maximum clearness. i 
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New Scientific American Books 
That Should Be in Everyman’s Home 
NOW 


MY PSYCHIC ADVENTURES 


By J. Malcolm Bird, 
Associate Editor, SCIENTIFIC AMERICAN 


Everyone is wondering what all this psychic interest 
amounts to; has it any real value; can sane and level- 
headed people find anything init? Mr. Bird who, as the 
guest recently of Sir A. Conan Doyle was privileged to 
play Sherlock Holmes in the psychic field, has written 
this complete record of his experiences with the Psychics 
at home and abroad; seances and psychic adventures in 
London, Paris, Berlin and Munich, and with the leading 
U.S. mediums. “My Psychic Adventures” is a thrilling 
book as well as a scientific treatment of this great new 
science. In the eyes of a trained observer, you can see the 
psychic world atclose range. Price $1.50, postpaid $1.65 


SCIENTIFIC AMERICAN HOME-OWNERS’ HANDBOOK 


By Austin C. Lescarboura, 
Man. Editor, SCIENTIFIC AMERICAN 


For the man building his own home, the man buying 
a home, or the man who already owns one, this new 
book is an indispensable handbook of the best advice 
on building methods and construction materials. 

It treats fully home-building and ownership; how 
to buy land, how to know materials; the frame house, 
brick, hollow tile, stone or stucco house; interiors; 
plumbing; lighting and heating; labor saving devices; 
upkeep and landscape gardening, etc. The only book 
that gives the home-owner the legal phases of owner- 
ship, leases, water rights, city taxes, etc. 

Price $2. The home-owner and home-builder today 
should get this book immediately for its practical 


assistance. 








The new Revised edition of 


SCIENTIFIC AMERICAN SCIENTIFIC AMERICAN 
ALMANAC _ CYCLOPEDIA OF FORMULAS 


All the old-fashioned features The most complete book of 
of the almanac brought up-to- receipts published. In the re- 
date in thumb-sized editions. vision no material matter has 
Includes standard time, the been eliminated but additions 
weather, cloud forms, storm made “g bring -: up to pr A 
signals, thermometers, anniver- careful compilation of about 
saries, flag manual, salaries of 15,000 selected receipts and pro- 

a ’ cesses. As indispensable as a 














officials, drownings and acci- dictionary and more useful. 
dents, year 1924 calendar, J) Bound infabrikoid. Size 6} x8! 
planets, star maps, signs of zodi- inches. 1077 pages, 200 illus- 
ac, postal information, etc. All trations, now in 83rd thousand. 
available in pocket size; ques- Price $5.50 in New York, 
tions of everyday answered in Chicago $5.76, Pacific Coast 
the turn of a page. Price 25c. $5.98. Points proportionate. 


Have you the Scientific A merican’s “Radio for Every- 
body>”’ Have you read “Confessions of a Confidence 
Man” and “Behind the Motion Picture Screen?” 


SCIENTIFIC AMERICAN 
PUBLISHING COMPANY 


MUNN & CO. 


233 Broadway, New York, N. Y. 


| Scientific American Digest capacity of nine tons per hour. They are 
77) charged mechanically by means of a_ skip 


(Continued from page 2 : : 
chines for metal parts; and a notable in- | bucket apparatus operating on a monorail 
crease in the number of tools for automo- | trolley system, two balanced elevators being 
tive repair work.— Am. Machinist, 59:3, | used to hoist the skips to the charging floor 
p. 83 level. Each skip or charging bucket is sus- 

| Pe, ati 275 thie » 
7 . . . | pended from an automatie seale which con 
The Increasing l _ of Pressed Steel is stantly indicates the load being carried. As 
due to the rapidity with which pressed stee the buckets are filled in the yard it fe enh 
parts can be made, and their relative cheap- | necessary for the workman to load in enough 
ness when produced in quantities. At pres- lcharge to bring the seale pointer to a pre- 
; ‘ : : arg g Sei é 
ent a large, new field for the use of pressed | determined figure. It is just as easy, there 
steel parts is being developed. In many fore, to load on the correct weight as some 
instances it has been found advantageous to other amount, as workmen are wont to do 
eee Bes Eee ae — — one continually. The best way to do the job is 
puabany alpprincdias ‘eaqursmedie sega. ico ot aer metal | iso the easiest way, assuming uniform charg 
parts that can be made conveniently from ing A second feature is the correct distri 
ov ased my aged light ns yey ‘ — bution of the charges in the cupola by rea 
‘ reaper. An iron casting must be reasonably son of their being dumped alternately into 
thick to permit molding and afford sufficient hoppers on opposite sides of the pee 
strength. The pressed steel part can be The Poundre 51 42 \p 175-8 — 
° . te "Oo 9 & . ~, > = wre 
made much thinner, and yet is stronger be- | ; I 


cause of the great strength of steel. It docs The Oxy-Acetylene Method of Cutting 
not have the brittleness of east iron, and | Metals is finding an increasing number 
can stand a remarkable amount of abuse |°f applications in the production of machin 
without damage. Being thinner, the steel |¢Ty and machine tools. Probably the great 
part is also lighter, an important consider- | St savings in the machinery field accom 
lation with present high freight rates, when | Plished with this process are made through 
the manufactured articles have to be shipped | the elimination of special forgings and cast 
ings and the substitution of parts cut from 
stock sizes of machinery steel, steelplate, 
bars, billets, angles, channels and other read 
ily obtainable materials. The use of steel 
plate or steel slabs rather than special east 
ings or forgings often makes possible the 


long distances. The only serious factor in 
this process is the cost of the dies. Some- 
times, parts that cannot be made in one 
piece by the power press method can be 
produced in two pieces and welded together 
at a considerable saving over a ecasting.— 5 } . 
Vachinery, 29:11, p. 860. production of lighter, stronger machines. 
‘ ; , , mee The cost is generally less than when special 
> y g as a — ° : ° 
| Melting Malleable Iron with Oil.—The castings must be made, and in ell cases th 
extreme simplicity of converting a coal-fired A bag 
; . . . “pep employment of stock material, by eliminat 
foundry melting furnace for the use of fuel |. . Pop . F 
igs : : - ing the delay incident to the production of 
oil, its ease of handling and its lower melt- p ae : 
special parts, cuts to a minimum the time 





ing cost have caused malleable foundrymen necessary for special production. Lately th 
practice has been finding favor, where im 
portant forgings are being cut to shape with 
the oxy-acetylene blowpipe, of preceding the 


to consider the use of oil. Experiments be 
gan in 1921, and for more than six months 


four furnaces have been operated suecess- 


fully with oil. One furnace hi: been i ; : ; 
nstant : es ition A “ ion 1921. The cutting by preheating the forging to a dull 
consti operation sinee . 1e, Yaoi. t al - 
! “red if the depth of the eut is more than five 


only changes necessary are the filling in on a Fr . . 
or six inches. Particularly in heavy sections 





top of the grates ith ashes - cinders . . . » as ; 
Pe si with asl or cinders, the of material of high carbon eontent this pre 


heating will tend to eliminate strains and 
. yrrevent checking. — Machinery, 29: , 
izes the oil thoroughly, either by steam or ecb . 11, PI 
. ‘ . . ° whine, 
air. Some poking and skimming is neces- | 

sary, although this work is light when com 


eonstruction of a combustion chamber and 
the introduction of the burner which atom- 














pared with that of the coal fireman. Fuel Metallurgy 

oil adds little if any sulfur to the iron. The A New Stainless Alloy has been devel- 
earbon losses are high when using oil and | oped by Sheffield manufacturers which, it is 
it is necessary to charge the extra earbon. | claimed, more than matehes stainless steel 
Phosphorus is neither lost nor gained. The|in utility. Spoons and forks have been 
average oil consumption is approximately 65 | found really stainless in domestie use. Vine 
gallons per ton. A comparison with coal | gar, lemon juice, sauces, vegetables and salad 
for one day’s operation of a furnace melting | dressings appear to have no action whatever. 
two 10-ton heats shows a total cost of $92.60 |The alloy tests: Tensile strength, 42 tons 
when using coal and $76 when using oil. | per square inch; yield, 25 tons per square 


The life of sidewalls is about 40 per eent | inch; elongation, 38 per cent on two inches: 
longer when oil is used.—J/ron Trade Rev.,| Brinnell No. 156.—The Metal Industry, 
73:1, pp. 33-4. 22 :25, p. 638. 

Practical Heat Treatment of Duralu- Extra Light Alloys are those whose 


min.—Duralumin is annealed between the | specific gravity is under 2; for example, 
temperatures of 350 degrees Centigrade and | alloys of magnesium with aluminum, zine. 


380 degrees Centigrade and cooled air, where-| cadmium and copper, which are the four 
upon it becomes so plastie that it can be | most often used. Their modulus of elasticity 
readily worked and formed into all sorts of |is relatively smaller than their inerease in 
shapes and sections. After annealing, the| tensile strength, elasticity and elongation. 


duralumin is tempered by immersion in a/| Thus, in order to obtain an increase of 10 
salt bath heated to 480 degrees Centigrade | per cent in the modulus of elasticity, an 
or 500 degrees Centigrade and quenching in | addition of 4 per cent to 5 per cent of zine or 
boiling water. The salts employed are potas-| aluminum, and of 8 per cent to 10 per cent 
sium nitrate and sodium nitrate, in equal | of copper is required. These very light alloys 
parts. The object of the quenching bath | have a maximum tensile strength of 18 tons 
is to remove the heat from the metal at a| per square inch. Magnesium is very cor 
rate best suited for the qualities desired | rosible and its alloys are still more so. It 
and the bath has no virtues other than|is inflammable and is not recommended for 
removing the heat. Recent investigation has | use in internal combustion motor parts sub- 
demonstrated that air-cooling is slightly bet- | ject to high temperature. The resistance of 
ter for annealing. Tempering duralumin| these alloys to alternating stresses of pres 
differs from tempering steel in that while | sure and tension is not comparable with that 
steel hardens at once, duralumin becomes soft | of steel and their modulus of elasticity is 
at first, then hardens gradually and reaches | poor. Magnesium alloys may be east in air, 
maximum hardness in about 100 hours. Du-/| although casting in vacuum is better when- 
ralumin heated to 370 degrees Centigrade and | ever practicable.—Engineering, 115 :3000, p. 
quenched remains soft and workable for ap- | 796. 

proximately 24 hours. If heated to 510 degrees Influence of the Base Metal on the 
Centigrade and quenched it also remains soft | S¢rycture of Electrodeposits. — Experi- 


for the same length of time. But after heat | ments were made in which copper was de- 
treatment at 510 degrees Centigrade the | yosited on strips of copper having definite 
hardness and ductility inerease. The best ‘structures. The results, as shown by photo 
properties are obtained at 510 degrees Centi-| graphs, show clearly that under certain con 
grade. But it must not exceed 520 degrees | ditions the microstructure of electrolytic cop 
Centigrade, else the metal will “burn.” per is a direct continuation of the structure 


Quenching has usually been done in cold/of the base copper. That the electrolytic 
water. If exposed to salt spray duralumin deposits have not simply the external form 
quickly coats with oxides which, however, | hut also the internal structure of the copper 
are a protecting coating.— Mechanical World, | on which they are deposited may be seen 
78 1902-3, pp. 377-8, 395-6. | from photographs of the etching figures of 

Improved Methods of Melting Iron | the crystals of the electrodeposit. These have 


ladopted by a British rail-chair foundry have |the same orientation as those in the cast 


increased the output 12 per cent and reduced | copper upon which they were deposited. It 
labor costs $1800 a year. The new installa-|is therefore entirely reasonable to expect 
tion consists of two eupolas 56 inches in di-|that under certain conditions the structure 
‘ameter inside of lining, with a melting) of an electrodeposit of one metal may be 
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A SIX MONTHS’ 
SUBSCRIPTION 
FOR ONLY 


25c 


(This is one-half the regular price) 


An Army of Boys 
more than 400,000 strong 


are regular readers of THE BOYS’ MAGAZINE. 
This army is gaining recruits every day because this 
splendidly illustrated magazine contains just the sort of 
reading every red blooded American!boy wants. The 
very best stories, both serial and short, by the world’s 
best writers. Special departments devoted to Radio, 
Mechanics, Electricity, Athletics, Physical Training, 
Stamp Collecting, Amateur Photography, Cartooning, 
etc., etc. Beautiful big pages with handsome covers 
in colors. A big lot of jokes and comic drawings. 

We give away $132.60 in Cash Prizes for the best 
amateur short stories, drawings, cartoons, articles on 
radio, mechanics, electricity, etc. There is no reason 
why your boy should not win some of theseCash Prizes. 
These Prize Contests are continuous and each issue of 
THE BOYS’ MAGAZINE gives full particulars re- 
garding them. 

Just think of it! A SIX MONTHS’ subscription for 
only 25 CENTS. Surely you would like to invest this 
small amount in giving your boy, or boy friend, six solid 
months of pleasure, entertainment and instruction. 


Remit in stamps if more convenient. 
(On sale at all newsstands 10c a copy) 


THE SCOTT F. REDFIELD CO., INC., 
7256 Main St., Smethport, Pa. 


subscription to THE BOYS’ 
Enter my subscrip- 
’ NE 


I enclo a six months 
i 
- MAGAZINE 


close 25 cen’ h 
MAGAZINE as per your special half price offer 
tion promptly and send me my first copy of THE BOYS 
by return mail 

You agree to return my 25 cents at once should I not be more than 
pleased with THE BOYS’ MAGAZINE 


My Name is —— 





My Address is — 
(Please write plainly) 








and possible breaks of the skin with the antiseptic 

liniment. Removes pains and reduces swellings — 

kills germs and prevents infection. Only a few 

drops required. Safest for children. $1.25 at drug- 

gists or postpaid. Liberal trial bottle, postpaid, roc. 
W. F. YOUNG, Inc. 





561 Lyman St., Springfield, Mass. 


AbsorbineJ 


THE ANTISEPTIC LINIMENT 


TRADE MAAR ALG US PAL OFF 








Standard 
Spanish 






Used by French 
During World War 


Buy direct from sole U. S. 
importers and SAVE *< on this 


GENUINE ASTRA AUTOMATIC 


Your chance to have the finest European pistol -- 
the equal of any similar American gun -- at about 
36 the price. Order direct at these special prices. 


25 calibre—7 shot—C. O. Q. Automatic. 
8.96 25 calibre—7 shot—Astra Automatic, 
9.96 25 calibre Astra with triple safety. 
10.96 32 calibre—10 shot Astra, extra magazine. 
16.96 32-20 and 38 cal. swing-out cyl. revolvers. 


We guarantee every gun against defective work- 
menehe: brand new; of Drop Forged Stee! Through- 
out. efore buying any weapon INSIST on this 
guarantee. SEND NO MONEY unless you 
State modei desired—pay postman on delivery 
lus postage. Satisfaction guaranteed or money re- 


ed. rite for new firearms catalogue. 


CALIFORNIA TRADING CO. 
Dept. 310, Terminal Bidg., Los Angeles, Cal. 
| PF ATMEL LE LEE OEM IEEE. RE 
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influenced by that of another on which it is 
deposited. Most of the metals have similar 
space lattices, and in alloys such as brass 
|produced by fusion, within certain ranges 
j}atoms of zine can replace those of copper 
| without changing the atomie spacing. Crys- 
| tal growth is especially probable between 
/nickel and copper, or silver and gold, both 
|pairs of which have almost identical atomic 
| spacings.—Brass World, 19:6, pp. 180-2. 


A Newly Developed Cell for the Rapid 
Deposition of 999 Silver from anodes con- 
taining high percentages of base has been 
developed by A. H. W. Cleave, Deputy 
Master of the Royal Mint at Ottawa. The 
new cells are circular, 36 inches in diameter, 
and the cathodes rotate at a peripheral speed 
of 40 feet per minute. The current density 
runs from 75 to 150 amperes per square 
foot. The electrolyte is contained in the an- 
nular space between the outer and inner 
|walls of the cells. The cathode carrier re- 
volves on a light ball bearing. Owing to the 
specially designed cathode, and special group 
ing of the anodes the current becomes a pul- 
sating one. The cathodes are automatically 
|stripped by means of a scraper, thus keep- 
ing the resistance of the cell constant. The 
deposited silver is dense and crystalline and 
'is invariably as high as 999 fine and at 
times reaches 999.9. One great advantage 
is the great reduction in the amount of 
precious metals locked up in the process and 
the reduction in the time they are locked 
up, effecting a saving in interest charges. 
The amount of fine silver produced per cell 
per hour has been more than doubled. 


A Rapid Test of the Durability of Glass 
is furnished by the reagent nareotine hydro- 
chloride. A dilute solution of the reagent is 
made, consisting of one part by weight in 
1000 parts of distilled water. It must be made | 
up in a very resistant glass. The receptacle 
is placed in a water bath, heated to boiling | 
| water temperature and kept thus some time. | 
The vessels to be tested are washed with dis- | 
tilled water, acetic acid and alcohol succes: | 
sively, are dried and brought to 100 degrees | 
Centigrade in a water bath. The reagent is | 
poured into the about to be tested, 
the heating is continued and the solution is 
observed at intervals of 10, 20, 30, 45 and 
60 minutes. If a cloudy deposit appears 
within ten minutes the glass should be re- | 
jected as poor glass. If it appears at 15 or} 
20 minutes but does not increase during an |} 
| hour, the glass is better but still not good 
| enough to be used for medicines in which | 
| alkaloids are used.—The Glass Industry, 4 :6, 

pp. 108-9. 

A Small Percentage of Copper Added | 
to Steel prevents the rapid deterioration 
that otherwise takes place under the infiu- 
ence of the weather and of the acids from 
factory smoke. Recent observations have | 
proved that steel freight cars built in recent 
years have been deteriorating very rapidly, 
due to corrosion. But some boxears with 
iron bodies built in 1862 by the Baltimore | 
and QOhio are still in existence and the 
loriginal iron sheets of the bodies are well 
| preserved, notwithstanding they did not re- 
|ceive the usual protection of frequent paint- 
ing. A piece of this plate was analyzed | 
and found to contain a very low carbon 
content, .02 per cent of sulfur, .034 per cent | 
of phosphorous and .54 per cent of copper. | 
Low carbon steel now commonly used for 
ear work is about as follows: Carbon, .18 
per cent; sulfur, .045 per cent; phosphorous, 
.015 per cent to .035 per cent; manganese, 
.50 per cent; copper, none. As tests, a piece 
of copper steel and a piece of ordinary steel 
plate were immersed in a saturated solution 
of sulfate of iron scraped from the sides of 
}a weathered car of bituminous coal. The 
|result showed that the copperless steel was | 
| dissolved at about 25 times the rate of the | 
leopper steel. Copper steel is therefore now 
| being used in the repair of steel cars, many | 
| of which must be rebuilt after only 10 or 
12 years of service.—Railway Age, 74:28, 
| PP. 1427-30. | 








vessel 





Mining | 

The Quantity of Petroleum Produced | 
by the United States, as a percentage of | 
the world’s total, is now about 60 per cent. 
Mexico produces about 25 per cent. In 1922 | 
Oklahoma, California and Texas each pro- 
duced roughly one-third of the United States 
production. 

A New Apparatus for the Coking Test 
of Coal has been devised for the purpose 
of showing more markedly the difference in 
the coke produced from various coals, and 
allowing the process of carbonization to be 

(Continued on page 286) 
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THIS IS THE AGE) 
OF POWER! 


The More You Know About The 
Economical Production of Power, 


The More Successful You Will Be 


HE maintenance of civilization on 
its present plane, depends on power 
artificially produced. There is no more 
vital problem engaging the minds of 
engineers and scientists, than the pro- 
duction of more power with less waste. 


The marvellous results accomplished 
in this field will be displayed at the 
Power Show. An impressive array of 
apparatus (much of it in actual opera- 
tion) will show the latest methods of 
generation, distribution, control and 
utilization of power. 





Come and get the funda- 
mental facts about “what 
\ makes the wheels of in- 

dustry go ‘round.” The 
) educational value of this 
Show and the benefits to 
be derived from it are im- 
measurable. 


Dec.,32-8* 1923 
Grand Central Palace 
New York 





To Manufacturers! {f¢ you have 
something of posilive merit and capable of 
comparison which is used either in pro- 
ducing, transmitting or using power or 
some hanical equip t, or supply 
or materials used by the mechanical in- 
dustry, we welcome you as an exhibitor. 
Every application is subject to Exhibits 
Committee approval, and no artical can 
be exhibited unless it possesses real merit. 

















For Further Information Address 
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GIMBEL BROTHERS | 
MILWAUKEE 


Gimbel Brothers purchased almost $2,900,000 retail 
worth of Radio Sets from the Radio Corporation 


of America. 
WESTINGHOUSE R.C. SETS 


1 Westinghouse R. C. Set 
1 Pair 2,000 Ohm Phones 
1 Phone Plug 

3 W. D. Radiotron Tubes 
3 No. 6 Columbia Dry Cells 
2 22% Volt ‘‘B’’ Batteries 
100 ft. Aerial Wire 

3 Aerial Insulators 

1 Lead in Tube 

1 Lightning Arrester 

1 Ground Wire Clamp 

25 ft. Ground Wire 

Coil Assembly Wire 


Instead of $ 75 
$142.50 Now © Complete 


03 W06 COlWNBIA DRY CEUS“Y 

















3 W. 0.12 
~ RADIOTRON TUBE 5 






















WEsT 





INGHOUSE Rc. SET 








; ¥ Get > Sent 
Wy, be Prepaid 
Mo 9 mau to any 
( » >. address in 
| the U.S. A. 
iW 2 | 
| Ss address Gimbel Brothers 
| SS Milwaukee, Dept. WAAK 
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vans! 


Write us 
a post card— 


Address Dept. 4-R 
and we will send you free this 52 page 
catalogue of radio sets and parts. It also 
contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, including 
an explanation of successful hook-ups 
and circuits. 










'MONTGO WARDS 










ou will be amazed at the low prices]/ i ae 
¥ ; “ ” +“ . P | Chicago Kansas City on, tO cee sins co. 
Ward’s quote. “A complete tube sett — Paul Portiand Ore Pt Wores | 
having a range of 500 miles and more, = | 


including tubes, head set, batteries, and 
antenna equipment, as low as $23.50.” 

This catalogue contains everything for the expert and amateur. Complete 
sets and every improved part for building sets, all the most up-to-date de- 
vices—at the lowest possible prices. 

Headquarters for Radio 
Montgomery Ward & Co. is headquarters for Radio, selling everything direct 
by mail without the usual “Radio-profits.”” Why pay higher prices? Ward 
quality is the best and the prices will often save you one-third. Everything 
sold under our Fifty Year Old Guarantee,—Your Money Back if You Are 
Not Satisfied. Write today for your copy of this complete 52-page Radio Book. 
Write to our house nearest you. Address Dept. 4-R 
Chicago Kansas City St.Paul Portland,Ore. Ft. Worth 


Montgomery Ward 8 @ 


= The Oldest Mail Order House is Today the! fost Progressive = 





| the 





Radio 


A Review and Commentary on 


Notes 


the Progress in This Branch of 


Rapid Communication 





Radio in Mine Rescue Work.—lIn the 
near future radio telephony will probably 
play an important part in the work of col- 
liery rescue parties. As the rescuers carry 
out their duties, constant communication 
will be kept up with those directing opera- 
tions from a base. That is the object under- 
lying a series of experiments being conducted 
at Ashington Colliery in England. A con- 
siderable measure of success has already at- 
tended, their efforts, and quite recently speech 
and musie were successfully received under- 
ground. A party equipped with a _ three- 
tube receiving set descended the shaft of the | 
Carl Pit, and fixed a 20-foot aerial on the 
baulks supporting the roof. Only one head 
‘phone was used, but so clear was the re- 
ception that the five men composing the 
party all heard distinetly. Experiments have 





| 


ning concert. The sale of receiving sets 
especially adapted to radio-phone reception 
is said to remunerate the company for its 
broadeasting activities. The Superior School 
service, also free of charge, is carried out 
in the interests of education and experiment. 
The French military authorities are start 
ing a trial system of broadcasting on a 45 
meter wave. 

Kilocycles in Radio.—The Second Na- 
tional Radio Conference, which met last 
March, introduced a method of designating 
radio waves which may not be familiar to 
all those interested in radio work. This is 
the use of frequency in kilocyeles (abbre- 
viated ke.) instead of wave-length in meters. 


|This practice has many advantages, and it 


|is believed that it will eventually replace the 
other method of designation. The separa- 


already been carried out to depths of 300/tion of the frequencies of transmitting sta- 


yards, and it is expected to test reception 
at depths of 1000 yards. 


Submarine Cable Replaces Radio Link. 
The only commercial radio telephone link in 
world, which for the past three years 
has been handling telephone business 
tween Catalina Island, 30 miles off the coast 


er - ; 
he | misleading when expressed in meters. 


| tions to prevent interference is an impor- 
tant matter, and the necessary separation 
as expressed in frequency is the same no 
matter what the frequencies of the two sta- 
tions may be, while it is variable and quite 
Thus, 
| the frequency band existing between 150 to 
200 meters (2000 to 1500 ke.) is enormously 


of California, and the wire lines of the Bell |“~ ss 
system, has been replaced by a submarine | Wider than the band from 1000 | to 1050) 
eable. The license of the radio “talk | meters (300 to 286 ke.). While it is pos- 
bridge” expired on August 1, and the De- | Sible to carry on 50 simultaneous radio 


partment of Commerce had requested that | 
its operation be discontinued, making its | 
wave-lengths available for broadeasting. The 
capacity of the ether for radio messages is 
distinctly limited and when such services as 


telephone communications between 150 and 
|}200 meters, only one could be carried on 
| between 1000 and 1050 meters. It is very 
simple to obtain the approximate relation 
between kilocycles and meters. For exam 


broadeasting, ship-to-shore telegraphy and | ple, —— -_ + sgn ye moters, di- 
telephony, radio compasses, ete., which ean | Vide 3 y a »y the number of kiloeycles, 
be handled only by radio, have been ac- | Which will give the wave-length in meters. 


commodated, the available wave-lengths of 
the ether are about exhausted. Consequently, 
the change from radio to cable in a case like 
Catalina Island, where the cable is not only 
feasible but than radio, is 


for the good of 


more economical 


the service. 


Reducing Guesswork in Tuning.—The 
chief of the radio section of the Bureau of 
Standards has published in the July issue of 
Radio Broadcast an article entitled “Redue- 
ing the Guesswork in Tuning.” which gives 
statement of the methods em- 
establishing frequency standards 
and making them available to the public. 
The Second National Radio Conference 
ommended that radio broadeasting and other 
transmitting operate accurately 
the frequencies to which they were assigned. 
The attainment of the necessary accuracy 
is made by improvements which 
have been carried out during reeent months 
at the Bureau of Standards in its frequency 
measurements. Standards of frequency can 
now be furnished which permit the setting 
of transmitting stations on the correct num- 
ber of kiloeycles. The fundamental frequency 
basis has been established by four indepen- 
dent methods of primary standardization. 





a general 
ployed in 


rec- | 


stations on 


possible 


A table which may be used for rapid and 
accurate conversion can be obtained from 
the radio laboratory of the Bureau of Stand 
ards. 

Broadcasting Realistic Piano Music 
has long been a real problem for the radio 
engineer. The difficulty is similar to that 
which has confronted the maker of phono 
graph records. The blows of the hammers 
on a piano are distinguishable, but the sing 
ing quality and the overtones which are 
relatively weak have not been properly re 
produced through loud-speakers and _ tele 
phones in the past. Engineers connected 
with the WGY studio at Schenectady have 
devoted a good deal of time to the solution 
of the problem, and they have now devel- 
oped a device which will make the piano 
solo a real feature of the broadeasting pro 
gram. The device, in brief, consists of a 
magnetic system between the poles of which 
is pivoted a suitable coil system. The mag 
net is firmly fastened to the frame of the 
piano and the coil is anchored to the sound 
board. By means of this pick-up device all 
tones in the piano are faithfully converted 
into corresponding electric currents which 
control the radio transmitter. When heard 
on the loud-speaker the piano is no longer a 


The frequeney standards are furnished | tinkling sound. The listener gets all the 
through the transmission of standard fre- characteristics of this percussion type of 
queney signals which have been described | 1™Strument, such as the blow of the hammer, 
in recent issues of the Bulletin in the test-| the singing tone and the overtones. The 


ing of wave meters, and in the measurement | 
by the Burean of frequency of various trans- 
mitting stations, the frequencies of which 
are known to be kept constant. 


Radio in France.—Even in conservative 
France radio broadcasting has taken quite 
a hold. Any private person can now own 
and operate a radio receiving set, although 
an annual fee of 10 franes is charged by | 
the French postal authorities to all owners | 
of radio receiving sets. Special licenses are 


piano pick-up is free from the familiar hiss 
of the carbon microphone as well as the 
objectionable blasting that takes place when 
an artist plays too loudly for the microphone. 
When the carbon or condenser microphone 
is used to pick up a vocal solo with piano 
accompaniament the problem is to place the 


| microphone in such a position that it picks 


up both voice and instrument in their proper 
ratio. The position of the microphone must 
be changed for each artist. The radio lis- 
tener has probably noticed that as the singer 


required for the operation of transmitting Si etn: tates anain ak Gna eae 
ear oom mage gn hong he - lyzes” the microphone. When the piano 
—— en ae the altel Tower, the S0-| magneto-microphone is used the intensity of 
ciété Francaise Radio Eleectrique, and the} the piano may be adjusted electrically in the 


Superior School of the Postal Telegraph and 
Telephone Services of the Government. The 
length of wave used by the Eiffel Tower 
is 2600 meters, the principal items broad- | 
easted being weather reports, stock exchange | 
news, and a radio concert every evening, ac- | 
cording to Electrical World. The length of 
wave used by the Société Francaise Elec- 
trique is 1780 meters, this company broad- 
easting an afternoon concert and an eve- 


control room, even while the selection is be 
ing rendered, as the voice is recorded on the 
customary carbon or condenser microphone. 
In the grand piano at WGY there are three 
of these devices: one in the extreme treble, 
one in the middle register, and one in the 
base. The three outputs can be readily bal- 
anced in the control room for the best re- 
sults on receiving sets without tampering in 
any way with the instrument. 
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Third Down — 


Two Yards to Gain / 











Radiola IL. 
One of the most popular of Radiolas, because it’s portable. At 
home, its fine mahogany finish makes it mighty attractive. With 
all its batteries inside, its handle, and its convenient size, it can be 
carried everywhere, on trips and vussits. With even an improvised 
antenna, it will pick up good big distances—clearly, And over 
short distances, it will operate on a loudspeaker. 


Complete $97.50 


Send for the free booklet— 


that describes every Radiola. 





RADIO CORPORATION OF AMERICA 
Dept. 2081 (Address office nearest you.) 
Please send me your free Radio Booklet. 


The Symbol 
of quality 
is your 
protection 


Name 





Street Address 
City 








State 








Get the Returns 


Wild shouts from the crowd— 


“Hold that line! Hold that 
line!’ Every play—every cheer 
from the rooting section. Clear 
and loud and real. With a 


Radiola. 


It must be a Radiola. Look for 
the mark. When the “bunch” 
comes round to get the scores 
—you know your set will work. 
When the club holds open 
meeting, and the club room’s 
filled—you can count upon it— 


with a Radiola 


always. When the big news is 
coming over—or an opera—a 
Broadway play—important 
stock reports—the set with the 
Radiola name and the RCA 
mark is always at the peak of 
performance. 


Whether it’s a one-tube Radiola, 
or the stately Radiola Grand, 
the name with the backing of 
the greatest research laborator- 
ies in the world stands for qual- 
ity in every point of make, 
finish and performance. 


“There's a Radiola t for every purse” 


at the nearest Radio or Electrical Store 


Radio Corporation of America 


Sales Dept. 
233 Broadway, New York 





10 So. LaSalle St., Chicago, Ill. 


District Sales Offices 
433 California St., San Francisco, Cal, 


Radiola 


REG. U. S. PAT. OFF. 
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It Bridges the 


Vastness of Space 


ly spanned the Atlantic Ocean, with the wireless tele- 


‘ INCE Marconi first succe: essfu 
itstanding as an invention of unlimited importance to 


5 praon radio has ever 
umanity 


In 1909 the broadcasting of w famous distress call, CQD, from the sinking pas- 
senger liner, 5. 5 Re »public, established in the eyes of the entire world the tremendous 
importance of radio on the high seas 

in 1912, when that ‘gigantic liner, the §. S. Titanic, struck an iceberg far from shore, 
in the north Atlantic, with thousands of passengers aboard, it was the SOS call of her 
wireless that brought rescue ships from all) part ere again radio dem 
onstrated to the world its great service in the sav ing « of human life 

During the war communication « ontrolied the destinies of armies. Here radio played 
an exclusive part in the establishing of « a ey ation between ships at sea, from ship 
to shore, and from aeroplane t 

In recent years the deve lop 
the purpose of mar wm 

phony and public bre ond asting 
1umanity 


e the use of wir res was impossible 
4. tube ha improved radio for 
2 mnenuaniontios ns, but through radio tele- 
"ha as established a new and even greater service to 








‘ unnts “harm Vacuum Tubes are the product of years of research and experimental 
work by the Engineers of that great scientific organization, the Research Laboratory 
of the General Electric Company 






Cunningham | Tut s are standard for all makes « of receiving sets. Each of the numer- 
igned to operate with maximum efficiency in one or more of the 


us types have bee 
vacuum tubes to the radio art 


various applications 








Gas Con toe 
Detecto 


° - Cunningham tubes are 
Patent Notice: ("iam fues are | 
11-7-05, 1-15-07, 2-18-08, and others i t and | 
A Specially Designed pending t s experimental | 
4 = and entertainme > com ation. 
Tube For Every Any other use will be an infringemer 
Radio Use 
Guaninahem Radio Tubes 
C-30 Volts 1/4 o=P. 
Anplitier $ 
299-3 Voits .06 Amp bry 
Batters Det, /* An mp a. 


Vialta 25 Amp a5 
Specta 
di Die Home Office 
w 
$5.50 248 First Street 
San Francisco, Calif. 


Battery i & An 
Bae 

30 Church Street 
New York City, N. Y. 


>-12-—Similiar to 
cundand base 


154 West Lake Street 
Chicago, Illinois 


Radio Notes 


A New Antenna Cable recently devel- 
oped has shown that by its use the audibility | 
of signals can be increased by nearly 40 per 
jeent. The conductor is composed of jon | 
|strands of No. 18 bare copper wire braided | 
closely together on a special machine to give | 
it a ribbon-like appearance, one-half inch wide | 
by one-eighth inch thick. With an antenna | 
30 feet long of this type, strung in a base- 
at a level about one foot below the 
surface of the earth, better results were ob- 
}tained than with an antenna of the usual 
type, of 100 feet length, strung between two 
poles out of doors at an elevation of about 
40 feet. 


Motor Ignition and Aircraft Receiving 
Sets.—From a recent issue of Elektro- 
technische Zeitschrift we learn something 
regarding the interference caused by the 
usual ignition system of an aireraft engine 
with the reception of radio signals aboard 
such aircraft. This interference is especially 
marked when several stages of amplification 





| ment 





are employed, and is most troublesome at 
short wave-lengths. The German author 


states that a complete metallic shielding of | 


the engine, ineluding all high-voltage and 
low-voltage connections, gives in most eases 


a satisfactory solution, although such prac- 
tice complicates the engines and makes them 
less accessible. A new system is mentioned, 
by means of which the amount of emitted 
electromagnetic energy is completely com- 
pensated, resulting in what is claimed to be 
absolute relief in all cases. However, details 
of this new system are being kept secret for 
the present. 


The UV-199 Tube is an extraordinary 


tube. It appears that the filament requires 
but .18 watt, or approximately 1/27th of 
the energy used in the usual UV-201 tube. 
Yet the characteristics of the new tube are 
slightly better. The filament of this tube 
}runs at a temperature about 400 degrees 
}cooler than the old type of tube. It is in- 


that 14 different chemical 
in this tube besides 
The filament wire 
one-fourth of 
hair; yet the 
strength of 


| teresting to note 
| elements are utilized 
|} traces of several others. 
is extremely small, being but 
the diameter of an ordinary 
fact is that this wire has the 























The Accepted Radio Insulation 


ORE prominent makes of radio sets use Formica panels and winding tubes 
and insulating parts than use all other similar materials combined. 

This overwhelming preference extends also to amateurs from coast to coast. 
It is based on a better finish and appearance; better working qualities with ordi- 
nary tools ; assurance that use and conditions will not warp or discolor the panel 
or reduce its dielectric strength; and an insulating efficiency that is more than 
adequate for every radio need including radio frequency amplification. 
The radio grades are sold in panels and tubes of standard and special sizes by 
dealers everywhere. 
Formica is used also for silent automotive timing gears; 
pinions ; pump valves; and a wide range of application in the electrical industry 
where a waterproof insulation of high tensile strength is required. 
If you know of one, write us. 


industrial gears and 


New applications are found every day. 


THE FORMICA INSULATION COMPANY 


4645 Spring Grove Avenue 
Cincinnati, Ohio 






Made from Anhydrous Redmanol 
SHEETS TUBES RODS 








filament is | 
high ef- 


the best steel piano wire. The 
not a coated one, but it has the 
ficiency of electron production of the coated 
filament and the uniformity of operation a 
the ruggedness of the tungsten filament. 

the filament is operated at too high a tem- | 
perature the electronic falls off | 
and the tube becomes inoperative. However, 
by operation at rated voltage with the plate 


emission 


voltage off for a period of time normal 
electronic emission can be regained. Thus |} 


improper filament operation does not spoil | 
the tube beyond recovery. Three cells of dry 
battery, even the small flash-lamp type, fur- | 
nish the necessary current for the eae 


Broadcasting in Sweden is now receiv- 
ing careful consideration, based on the ex- | 
periences of other countries which may be 
drawn upon quite liberally at this late date. 
| It is understood that a Swedish company has 
proposed a plan to the Swedish Government. 
This company seeks a joint monopoly with 
the Government in the matter of radio 
broadeasting. The plan provides for exten- | 
sive cooperation with the Government, which 
is to erect transmitting stations successively. 
These stations will be at the disposal of the | 
new operating company at least five hours 
a day for an annual fee corresponding to 
6 per cent of the cost of construction of each 
station. In addition, the company must pay 
for the power as well as for the tubes used. 
It is suggested that individual owners of 
receiving sets be required to pay an annual 
20 krona, or about $5.40, and 
places of entertainment, and 
pay a maximum fee of 1000 

Any make of receiving set may be 
The radio entertainment program in- 
eludes general news, economic reports, 
weather reports, lectures, music and so on. 
On Sundays religious programs will be given. | 











license fee of 
that societies, 
so on, license 
krona. 


used, 


Regarding the broadcasting of advertising 
matter, the new company endorses the Gov- 


ernment’s recommendation that this be lim- 
ited. It proposes that such material be of 
the type usually run in newspapers as read- 
ing notices. The danger of unfair phew 
tition with newspapers in the distribution 
of news will be avoided through cooperation 
with the Central Cooperative News Agency 
of the Swedish press, which will select and 
edit all the news. The Government is to 
have full rights at all times to broadcast 
urgent reports, even during the company’s 
allotted period, without charge. 
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Sharpen 


Your Tuning 








No operator of a radio receiving set need 
be told of the advantage of sharp precise 
tuning. It is not always clear, however, 
how this may be obtained. After a good 
tuning coil has been chosen look to the 
CONDENSER for the answer. 


Here are some of the important features: 
Sharp tuning through low loss design 
using hard rubber properly placed 
Heavy brass plates soldered together 
keeping capacity constant and greatly 
reducing danger of short-circuiting— 
Low zero capacity giving wide wave 
length range—A CONTINUOUS VER- 
NIER formed by a gear and pinion com- 
bination. Only one setting required. 
Made in three sizes, 250, 500 and 1000 
m.m.f. to fit every circuit. Mounted 
condensers are fitted with calibrated 
direct reading capacity dial. 

Prices $3.00 to $8.50. Send for Educa- 
tional Pamphlet ‘‘Quality Condensers’’ 
and new RADIO BULLETIN 91S. 


6737 


General Radio Co. 


Manufacturers of Electrical and 
Radio Laboratory Apparatus 


Massachusetts Ave. and Windsor St. 


Cambridge, Massachusetts 











BRIDGEPORT, CONN, 


. . pyar 


Fifth Ave., 


New York, Custom Tailors want 
agents to sell advertised brand al} wool Tailo red 
to mgasure suits and overcoats dir 
west prices, sell on sight 
or ex perience r e re aquired Big line, swatch sam 
ples free Biggest commissions paid daily 
MONARCH TAILORING CO. 
100 Fifth Ave Dept. 8-5 New York 


STEEL STAMPS 
METAL CHECKS 

















STENCILS 
STEEL LETTERS SEALS 
AND FICURES SEND FOR 
——— CATALOG 


THE SCHWERDTLE STAMP CO. 





Announcing — 


“Burgess “A” Dry Battery” 
**A Laboratory Product’’ 

This new dry battery for the “A” or filament circuits of dry 
cell vacuum tubes is a Burgess achievement which will not 
- be forgotten 

has perfected a dry “A”’ battery which will give over 
a. . on vacuum tube service, of any ordinary on 6 Ig 
to high voltage after shor 
no v host when not in use. 
h , de battery will lend the “A” benerr 
bcld potent ps pon B™ battery has led in the field of **E 
batteries. Ask any R: ineer about Burgess ““B" itd 
ade only in single cell — Fond hada 
up c lor all types tu 
cheninates the hazesds and expanse of suchiphe call uni. 
Ask for the Burgess “A” Battery 
replacing your old dry 


nition ——— It has a rapid recov 











when 
etterse Sod Ee ing your ete | 
BURGESS pas SERy COMPANY 
Bic tke. at , sa L 1. 
General Sales Office: Harris Trust Bldg. Chicago 
ratories and Works: ; Madison, isconsin 


New York Boston Washington St. Paul Kansas City New Orleans 


In Canada: Ge' 1 Off orks, 
Branches: Toronto = 





ra Falla, Ontario 
innipeg St. Johns 
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4USKa 


TRADE MARK 
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RADIF 









and be whisked around the world 

as if by magic. A touch of the 
dials, and you are in Davenport, lis- 
tening to a singer with a voice like a 
nightingale. A slight movement brings 
you to Philadelphia to hear the rolling, 
majestic music of the greatest organ. 
Regretfully, you turn away, to pick up 
the latest flashes of news from New 
York. In those few precious hours 
between work and sleep, you live in 
Radio Fairyland, where you are mas- 
ter of distance and ruler of a host of 
entertainers. 


"| ana turn to your Tuska Radio, 


Will you give your family or your- 
self the pleasures of Tuska Radio, 
which educates, soothes, amuses and 
takes all of you traveling inexpen- 


“I traveled 20,000 miles in one 
evening!” 


Mr. M. J. Doherty of Oak Park, IIl., writes: 
“Many nights I hear Station KHJ (Los Angeles), 
CFCN (Calgary, Canada), WEAF (New York) and 
others as far away. In one evening of four hours 
and twenty minutes I heard 30 stations, scattered all 
over the continent. These stations were a total dis- 
tance of 20,575 miles from my home.” 

Many wonderful and unsurpassed distance records 
have been made during 12 years wide use of Tuska- 
made radio instruments. 


Tuska Popular No. 225 
3-bulb Regenerative Set. Piano finish mahogany 
cabinet. Amplifier switch. Concealed binding 
posts. Armstrong circuit, licensed under Patent No. 
1,113,149. Price $75, without bulbs, batteries or 
loud speaker. Ask for special circular No. 20B, 
describing this set. 


el the 
day's Lroubles 


sink with the sun 


sively? Here is the receiver that 
always works; that annihilates miles; 
that brings in music and voices sweetly, 
clearly and undistorted. It is the ideal 
set for busy people who want the thrills 
of radio without the tinkering. 


For a dozen years, Tuska-built radio 
receivers have been famous for ad- 
vanced design and painstaking New 
England workmanship. The Tuska 
receiving set of to-day is not only up 
to date; it will still be good for service 
in five years or more. Tuska Radio 
will give you hundreds of dollars of 
value in joy for every dollar it costs 
you. It will never disappoint you or 
your company. We will send you 
the address of nearest Tuska dealer 
on request. 


THE C. D. TUSKA CO., Hartford, Conn. 


TUSK RAEDIO 
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1.c.5 
feme JUST OUT 
RA OOK 562 PAGES 
Compiled by 
HARRY F.DART, | 
B.S.E.E. : 





followed. The vital errors of the common 
U TR E N | heated surface in contact with the gas and 
i A ‘ vapors in the crucible test a small, cylin- 1 
|drieal quartz glass vessel is used and the or on 
heat is applied to the coal itself and not to | fe 
MICRO: COP! the volatilized products. The waste space} Ag last you have under one cover | 
y — 
}coal and fits loosely into the outer cylinder 
onsiai }in order to allow free exit to the gases and 
Magnifies 225 Diameters or |}vapors. The heating is done by means of a 
apparatus lies principally in the fact that 
} a |the coke obtained brings out the peculiari- 
made possible by the recent development of a new system ities of coal in ¢ . » striking fashi 
of lens construction. Powers from 125 to 325 diameters ties of coal in a much more striking fashion 
(15,625 to 100,625 times surface area) are available. Micro- 


| 
| * 
| Study and Experiment . . 
| crucible method are obviated. In order to 
avoid the drawbacks due te the waste space 
above the coal is done away with by intro- ° wee 
a Complete Radio Handbook |} i 
. platinum resistance coil wound around the 
50,625 Times Surface Area 
than does the coke in the crucible test, owing 
scope is a marvel of simplicity, perfection and compact- 


with the : 
above the coal and the excessive amount of 
ducing a piston which rests on the powdered 
heating tube. The practical value of this 
The ULTRALENS MICROSCOPE is a practical instrument 
|to its shape.—Fuel in Science and Practice, 


Formerly with the 
Western Electric 








ness, giving enormous magnification and clear definition. 2:5, pp. 152-5, 
Quantity production brings it within the reach of all. a 2 bo 7 ; 
; * : } 4 > . nstructor 
The MS-11 type of ULTRALENS MICROSCOPE is a com- | The Francois Cementation Process mot Radio. 
plete outfit as it includes everything necessary to conduct which has enabled shafts to be sunk and | | 
yo pe - eugesienente. ip See Soenacer ohgactive - stan- tunnels to be driven through every kind of | | 
dard equipment. Extra -TRALENS objectives of either | . aring ata «@ sists i ermeating ; . 
125 or 325 diameters can be funaieieedl for $1.00 each water-bearing strata consists i eee ating Technically Edited by F. H. DOANE p) 
Objectives are only sold to owners of ULTRALENS micro- every crevice with concrete under high pres- | 5 
scopes. |{|sure. When test holes indicate the presence O more need you turn from book to : > 
This type is well finished throughout. Stage, knob, and |§f|of water ahead of the digging, pipes are book, hoping to find what you want. 
mirror casing are of black moulded bakelite. Brass work cemented into them and through these pipes} It is all here, in 562 pages crammed full 


finished in gold lacquer. Die-cast enameled horse-shoe 


| 
base. Micrometer screw focusing arrangement. Objec- || 20r holes are sunk with a diamond drill.| of every possible radio detail. Written Ff 
| aa 
Z 





tives are interchangeable and plugin top of pillar. Outfit On the tapping of water feeders the boring] ; lain 1] b i for lay- 
TYPE M a> epg in plain language, by engineers for la) 
sS- furnished in brown moulded bakelite case which i —_ an a ‘ . . » is eon- ’ , 
11 e cas ch is pro- /f | is stopped and the pipe in the hole is con en. Clears up the mysteries, tells you 


yided wi aces , ‘ od 
vided with places for holding slides and extra objectives. nected to a cement pump. Into the holes 4 
what you want to know. A complete in- 














BY means of a special attachment microscope can be securely clamped to outside of case | ff cement pulp and mixtures of chemicals are . - #3 
: us ouneaee it serve as a sub-base. pumped at pressure. The ground is treated dex puts everything within your reac h 
The three photomicrographs at bottom of ad show how objects appear when viewed , j > sire nye e or ag ; oW § % - 
through an ULTRALENS MICROSCOPE. ail |J}| thus until the desired length of ground has| in a few seconds 
been rendered sufficiently watertight to al- IT EXPLAINS: Electrical terms and *€ 
> 4 ONE U 1c low sinking and walling operations to pro- circuits, antennas, batteries, genera- LE 
A High Powered Microscope at TWELFTH sua ost ificeed. Then the ground is excavated in the tors and motors, electron (vacuum) S 
: = . 4 tubes, every receiving hook-up, radio Z 
ordinary manner and reinforced — concrete and ‘audio frequency amplification, gu 
| Walling is built up. On the walling being breadenst ond commercial tronomit- 
. ted o see — Pg fe even ters and receivers, super-regeneration 
completed a second length of ground is exea cade, Eacuae cele. "Tieng other —_ 
vated and walled, this procedure being con- tures. 





tinued until the water-bearing strata have 
been passed through.—So. Afr. Mining and 
Engineering Jour., 34:1654, pp. 380-1. 


Extinguishing Coal Mine Fires with 


Under one cover. Yes, it is all in 
one volume of 562 pages of clear type mee 
with hundreds of diagrams and illustra- 
Carbon Dioxide.—When a mine chamber,| tions. Takes the place of eleven or more 
which is on fire and whose atmosphere may specialized texts, each costing from two 
have reached quite a high temperature is} to ten times the dollar you pay for this 
| sealed off to smother the fire, the fire may be single book. Belongs in every radio- 
so greatly reduced that little heat is gen-| equipped home, on every amateur’s table. 
erated. Therefore the air in the chamber 


‘ 











; off and contracts, reducing it ressure | Send $1 to-day and get this 562-page i.C.$ 
anete , er - mega Sage - . ad ogo .@. Radio Handbook—the biggest value in radio 
quite considerably. The differential in pres Guuiie Money back if not satished 
HUMAN HAIR SCALES FROM MOTH EDGE OF JiNC sure often causes outside air to force itself - 
. into the chamber through small openings,) f ~~ ~~~ VEAS OCT ERE eo = =~ ’ 
feeding the fire anew. In the case of a mine INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6109, Scranton, Penna 


Write for Descripti in Pennsylvania 1440 eylinders, each con- | : 
ptwe Booklet SA taining 50 pounds of carbon dioxide, were 1 encisce Ono Dollar. Fleas send mo—pest- 
paid—the 562-page I. C. 8. Radio Handbook. 


introduced into the sealed chamber by way It is understood that if I am not entirely 


SCIENTIFIC APPARATUS CORP. | iris iniicls fang’ a ie) | Sober be Seat 
. ferential in pressure, some surface leaks first 


days and you will refund my money. 
having been sealed. Gas samples were from 








aoe 








MILTON, PENNA., U. S. A. day to day taken through small pipes, while Name.............. 
inside temperatures were taken by means of 
— . |thermometers. In all, 230,000 pounds ef A sc srnccnensientinenenssctcenedstnnsenanreteenmnentincicanessenieseenee 
eee eee eee ae ee ee ea eee ee 








| carbon dioxide were used in a total period| “° ‘neal 
|}of about three months. Some water was , 
" , = | used, not to extinguish the fire but to cool it, 


— ae ES | and it was not applied until gas analysis in- 
dieated that all flame had been extinguished, 


= rial. fered. Kas 

“ ! =| so that steam and water gas could not re- pony seyments.s ot , 

CW | I e = sult. The fire ree successfully extinguished tion and Special Pete aoe aq 
and the mine is being worked. The expendi- 261" Ave. Chicago, It. 


ture for gas was less than 10 per cent of 


Listen-In Tonight with a Kellogg Head Set _ ‘Hv total, sum spent, the remainder being [LBARN WATCHWORK J5WELRY, WORK 


largely the cost of , the direct method A Guo teade commantiag © goed etlary and your 
= | fighting —Coal Age, 24:1, pp. 3-10. services always in demand or you cap 
telephone work has = A New Method of Screening Coal | ee ee 
proven invaluable in which doubles the capacity of a given sereen | BRADLEY INSTITUTE 
turning out a real ra- has been worked out by F. A. Krehbiel, who The greatest school for 
di On aa , - made a critical study of the progressive | 
io receiver of merit. movements of coal across perforated screen- lil, for our latest catalogue. 
Listen-in tonight ing plates and observed that the difficulty in 
with a pair of Kellogg attaining high screening capacity is found 
receivers and get a in separating the final portion of a smaller 
- size from the next larger size. This is caused 






















Clear reception with 
plenty of volume is 
necessary to satisfac- 

E torily listen to distant 
stations. Kellogg head 
sets should not be 
classed as an ordinary 
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radio receiver. Tod: WwW ill f y , : 
Kell ceiver Tod ay new thrill from your by the tendency of small particles to remain 
ellogg stands fore- radio set. Kellogg ra- = entrained in the mass of over-sizes and thus 
most in the manufac- dio products are all =| be carried along beyond the perforated plates 
ture of a high grade No. 69A in a class by them- moose gy <~ or — cap Pape 
; , : - : = lumps to the bottom of the stream of coa —silently and efficiently 
head set that actually selves s\n ip igus your vedio < 
ont ¢ ctu lly ) | selves from a quality, | moving over the sereens. If the oscillating pe ec lm 
surprises.tisteners in comparative service and appearance stand- =|sereen has a long swing, eoming gradually night for a nickel. No 
tests. point. to rest at each end of the stroke, there will ary Soe er yn 
Our twenty-five years’ experi- With Kellogg radio equipment be but little agitation, and the coal will trouble Self-polarizing — high charging rate —6n- 
pe SS" Rup ’ move forward in one compact mass without whee Sa eeabeneny Sees nee Segreren St Saas 
writers. Price $18.50 complete with ammeter ($25.00 





ence in building receivers for USE, Is the Test. 


in Canada)—no extras to buy 


LOOK FOR and INSIST ON the GOLD SEAL 
WRITE 


FoR 





permitting much of the fine coal to eseape | 
downwards between the lumps. To remedy 
the fault, steps were interposed in the sereen | 
plates and these served to break up the mass 
at intervals, greatly hastening the sereening 
and doubling the capacity of the screens. In 
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KELLOGG SWITCHBOARD & SUPPLY COMPANY 
1066 W. Adams Street - Chicago, Illinois 
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“JAMES MONTGOMERY FLAGS 





20 of the worlds finest Turkish cigarettes 
for 30°—a triumph in volume production 


Try them tonight 
for your Luxury Hour 


-that easy chair hour 
when every man feels 


entitled to life’s best 


PALL MALL Specials 
New size—plain ends only 
20 for 30¢ 


No change i in size or price 


of PALL MALL Regulars 
[ cork tip | 








Wherever men smoke, Pall Mall 
is known as the aristocrat among 
cigarettes. Its exquisite blend of 
the choicest Turkish tobaccos has 
never been successfully rivaled. 


-Now Pall Mall comes to you in 
a new size package—priced so 
moderately that even the thrift- 
iest may smoke it consistently —a 
super-value Pall Mall— made 
possible by greater output and 
new efficiency in manufacture. 


“A shilling in London—a quar- 


ter here.”” The world has gladly 
paid that for ten Pall Mall “Regu- 
lars.”’ But a nickel more buys 20 
of the new Pall Mall Specials— 
slightly smaller in girth, and with 
plain ends, but with the inimi- 
table Pall Mall quality left intact. 


Try them tonight in your easy 
chair hour: that hour after the 
day’s work when men demand 
the most from a cigarette. Give 
Pall Mall the“Luxury Hour’ test. 
Soon you'll smoke them exclu- 
sively. Newsize in plain endsonly. 


20 for 30¢ 


WEST OF THE ROCKIES 20 for35¢ 
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a. assifie vertisements Classif 
| addition, it was discovered that a greater ef- po sae 
ficiency was obtained by a progressive in- The Market Place for the Small 
crease in the velocity resulting from increas- | Advertiser WE M 
ing the sloe of the sereens.—The Coal In-| Rate for advertising in this section 15 do experi 
dustry, 6-7, pp. 317-9. cents per word, for each insertion, payable of brass | 
bl jogue. 
| in advance. Minimum space acceptable, 
= 20 words. Rate card giving discounts for Ir YOU 
Natural History | number of insertions sent on request. sell, write 
ird’ P B T vertisements for insertion in the December less pen 
Bird’s Egg In anana Bunch ravels issue should be in our office by October 20. Barrister 
/#|1100 Miles Safely.—A grocer of Cape } RAW: 
|f'| May, New Jersey, received a bunch of ba-|* — = = oe upiet 
| J | nanas from Cuba in which a was a bird’s FOR ADVERTISERS Wettstein 
|#| nest containing one egg. 1e egg was not ADVERTISE in 24 Bie S = — 
° A y > ge Sunday Newspapers, 24 
broken although it had come 1100 miles. | words, $15. Helpful Guide listing 1000, public a “7 wish 
Resumption of Fish Culture in Russia. Bide, t a a Saeere Fee 
’ |—F rom a recent letter addressed to the Sec- | _~——_—_—— BERNHA 
retary of the American Fisheries Society by | AGENTS WANTED UNITE 
|| M. Novorusski, director of the All Russian |“ BIG MONEY and fast selos; every owner buys — /") : 
| Agricultural Museum, formerly the Imperial Swe initials for his auto. You charge $1.50, make nomical t 
. Agricultural Museum, at Petrograd, we ! . oe orders, cally gasy. Samples r— in- Avery, Bi 
TR ME TS Ag ire Siu: » at ‘ograd, ormation free. or onogram Co., os 
| TEMPERATURE INS U N } learn that the long inactive fish-cultural| Newark, N. J. __ aie : Pom 
| INDICATING - RECORDING ~ CONTROLLING | apparatus at the museum has again been| TELL THE WORLD WITH SIGNS. Our gen- a -compr 
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of establishing in Pekin a museum of 

FOR INVENTORS ___| natural history. It is to be hoped that the 

“WE MAKE working models for inventors and| recent upheaval in China will not affect this 
do experimental work and carry a qoengnate stock 


of brass gears and model supplies. Send for cata- admirable idea. 
logue. The Pierce Model Works, Tinley Park, Lil. Will the Nightingale Sing at Noon?— 
Ik YOU HAVE a practical, useful invention to| Last year an American ornithologist went 
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cl ending, “American Patents ‘Corporation, | t© England especially to hear the night- 
Barrister Building, Washington, D. C. ingale sing at noon. This was the third 

DRAWINGS—Expert machine designing and| visit for the purpose and unlike the other 
- — inventions, a —— of! two was successful. The idea was so well 
Wettstein, M. E., 150 Nassau St., New York. advertised in the newspapers that the song 

ery FOR SALE ~~ lof the nightingale was no great rarity ac- 


cording to the letters which Dr. Wood re- 
ceived. The whole thing seems to be a 
matter of luck and those who are looking 
for this ornithological treat can find no 


“J WISH to sell patent ; door holder for cash or on 
a royalty basis. Sample sent upon request. LOUIS 
BERNHARD, 141 Milk St., Boston 9, Mass. 


l NITED STATES Patents Nos. 1,373,700 and 
1,413,698. | Machines for assembling and feeding | better hunting ground than Surrey. 
paper and carbon sheets to typewriters. ‘aa 


Summer Furs Again.—The wearing of 
summer furs has again engaged the attention 
of scientific societies and the curtailment of 
| winter furs is also advocated. Among the 
organizations which have now started to 
cooperate actively with the object of arous- 
ing sentiment on the subject and later seek- 





nomical to manufacture; market unlimited. W. 
Avery, Box 2200, Honolulu, T. H. 
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dre this magazine, Box No. 14619 


‘ATE MANUFACTURING ae 
able patent. Fortune for you. Machinery un- 








for sale. 
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compressor ; practically new and in perfect work- 

ing condition. Box 150, Scientific American. 
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$3.50 up. We buy large quantities of. finished | 18 the first authentic information about a 
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Free Write for free 48 page prospectus today 

Ir Physicians and Surgeons College of Micro- had been trying to get hold of a family of 
ry, Room 959, 550 Garfield Ave., Chicago. young raccoons under a month old. In 


LANGUAGES spite of a reward of $100 for such a family 
|} he has never been able to get one. He is 
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WORLD-ROMIC SYSTEM, Masterkey > = | also after a family of young wolves. 











Lan zuages. Primers, 23 languages, $1.94 : 

anguage ; English, French, German, Ite -— | An Aquarium for London.—Aquariums 

r tugmuese, Spanish. Pronunciation-Tables 10: > = 
unvuages, 30c each language; Afrosemitic, Amer- | have come and aquariums have gone in 
i Eurindic, Indopacific, " Siberic, ‘Sinindic. London, probably because they were com- 
i guages ee Company, 8 West 40t mercial ventures and were not handled by 
= ° 2 —— | scientists. Now, however, the Council of 
LETTER SPECIALISTS the Royal Zoological Society have decided 

BETTER LETTERS bring bigger returns. Sub-/to provide an aquarium in London under 
W o-, on William ‘St, Bast cae it, free-! the direction of a trained biologist. The 
Marine Biological Station at Plymouth is a 

a. en a long and fairly expensive journey from 
x.y WL ee - RR ery It os very fitting that the Royal 
and plan, 25 cents. Free 12 articles worth $3. | Zoological Society should sponsor the under- 
Alseift Seott, Cohoes, N. Y. taking as the New York Aquarium is also | 
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Prodeate Cie 1460 Retehoen, Vow York i The Royal Zoological Society which runs 
MISCELLANEOUS the “Zoo” in Regents’ Park has a new | 

- wea w4 curator and one of the first things he did | 

‘ Olf, OB COAL Pat Burning Question, resi. | When he assumed office was to put the apes | 
dence oil burners. Copy free. Write E. L. Miller,|}on a diet of hardtack so as to save their 
a _— Sucnes, Sf Cues Sie. teeth, which were becoming loosened on a 
GENUINE Indian made baskets, blankets, best diet of bananas, potatoes, oranges and 

on earth, and wampum. Wholesale priced cata-| bread. The trouble seemed to be a loosening 
lorue mailed free. Francis Gilham, Kelseyville, of the teeth like pyorrhea. The unwilling 
———— SR _—- ——| boarders at the Zoo take to the hardtack 
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24 VARIETIES Cuban stamps, 10 cents. List of 
6000 low-priced stamps free. Chambers Stamp Co., 


and seem to prefer it to the soft food. 











Archaeological 
Early Postal Service.—The history of 
the postal service goes back as far as the 
sixth century B. 
handmaid of civilization. 


111-S Nassau St.. New York City, N.Y 
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TELEGRAPHY Both Morse and Wireless 
taught thoroughly and quickly. Tremendous de- 
mand. Big salaries. Wonderful opportunities. 
Expenses low; chance to earn part. School estab- 
lished fifty years. Catalog free. Dodge’s Institute, 
Luna St., Valparaiso, Ind. 
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GERMAN ENGINEER wants financial assist- 


ance to complete invention making electricity 
from coal. Box 148, Scientific American. 
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fields. Firearms, medals, helmets, etc.  Ililus- 
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Lieut. Walch, 2117 Regent Pl., B’klyn, N. Y. 











We can trace it | 


Roman times to the airplane service of the 
present day. In the Book of Esther in the 
Bible you will find how letters were sent 
thousands of years ago. There it tells of how 
King Ahasuerus, learning from Queen 
Esther that Haman had ordered the death of 
all the Jews in the land, commanded Morde- 
cai to call together the scribes and send 
letters to every province of the kingdom 
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Miracle Men | 
af Science 


Their Amazing Achieve- 
ments Told At Last In 
One Absorbing Story 


For centuries men of genius have been 
making wonderful discoveries, have 
been disclosing the amazing secrets of 
nature, have been getting her great 
forces under control. Their achieve- 
ments have changed our world and 
transformed our daily lives. The record 
of their triumphs forms a thrilling ro- 
mance—a romance which has now been | 
told for the first time, in one simple flowing story. Sothat | 
you may know about this epoch-making work we offer 


A Striking Booklet 


With Over 30 Fascinating Pictures 


FREE TO YOU 


This profusely illustrated little 
book, with three color plates 
and over thirty black and 
white illustrations of scientific 
marvels shows how the four 
magnificent volumes of The 
Outline of Science describe the 
whole wonder world of sci- 
ence. This fascinating book- 
let is yours free—send the 
coupon below—no obligation 
and no expense. 











a Thousand Thrills 


The Romance oj 


is The Outline of Science and this free booklet, with its amazing 
illustrations and interesting story, will show you how it tells of all 
the miracles science has accomplished since the beginning of time 
—how man has torn the veil from the distant past—how he has 
read the secrets of the heavens and the deep sea—how he has 
created instruments that give him unbelievable powers—how he 
has solved the riddle of life itself. ‘Should be read by every 
human being,” says William Beebe, famous scientist. ‘‘More inter- 
esting to read than any romance.’’—JN. Y. Globe. 


Send Now for Your Copy of 
This Free Booklet 


and see why hundreds of authorities are unanimous in prais- 
ing The Outline of Science. The many illustrations 
in the booklet, taken from The Outline of Science, 
are of unusual value in themselves. And you 
want to know more about the great work which 

has been hailed as the most important publish- 




































A aw ing achievement in many years. Send the | 
= F coupon now. 
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G. P. PUTNAM’S SONS Publisher, | 

Dept. 174, 2 West 45th St., NewYork | 
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G. P. PUTNAM’S SONS, 

Dept. 174, 2 West 45th St., New York. 
Send me by mail, without cost or obliga- 

tion of any kind on my part, the free 

booklet with three color plates and over 

thirty black-and-white illustrations describ- 

ing The Outline of Science. 
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All the users are big boosters 
for it 


HE unapproached daily service given by Reed- 

Prentice Geared Head Lathes in hundreds of plants 
gives them nation wide prestige. 

Advanced design—-more accurate and rugged 

struction —handy simplified control—and a dozen other 
superior features—set Reed-Prentice Geared Head 
Lathes as a standard by which others are compared. 
"~14"-16"-18 "-24"-27". 


W hich size are you considering? 


con- 


They are built in sizes 12 


We will gladly explain all their fine points 
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‘We Go Straight to the Root 
of Your Motor Problem! 


DUMORE fractional h.p. 
motors, in all sizes up to 4 h.p. 
are being used more and more 
as standard equipment on elec- 
trically driven tools and appli- 
ances. This constantly increas- 
ing demand is proof of the quality 
of DUMORE motors. The 
use of a motor that you can de- 
pend on will help increase the 
sale of your own product. 








manufac- 
problem 


NVENTORS and 
turers who have the 
of equipping electrically driv- 

en appliances with power units 
are invited to get in touch with 
our engineering department. 
This department is very well 
equipped and ready to help you 
work out the successful appli- 
cation of a power unit. 


Insure consumer good-will for your device by equipping it with a trouble- 
free power unit. We will gladly tell you if it is practical to use a DU- 
MORE motor if you will tell us your; problem. All we ask is that 
you study our motor and make any test you desire. If you write today 
our eng department will be at work on your problem without 


delay. 


WISCONSIN ELECTRIC COMPANY 
4864 Sixteenth Street, Racine, Wisconsin 
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| Prince of Sweden is an ardent and practical 


| excavating 


AMERICAN 


forbidding the massacre. ‘This is the verse 
that describes the sending of the messengers: 

“And he wrote in the King Ahasuerus’ name, 
and sealed it with the King’s ring; and sent 
letters by posts on horseback, and riders on mules, 
camels and young dromedaries.”’ 

The Romans, too, sent their letters by 
mounted messengers, or “couriers” as they 
were called. The courier carried the mes- 
sage about 20 miles when he would come to 
a “posta” where another messenger was sta- 
tioned with a fresh horse. He, in turn, 
would be relieved by still another courier 
when he reached the next post. Thus relay 
after relay the letter was sped on as fast as 
man and horse could carry it until at last it 
arrived at its destined “posta,” meaning sta- 
tion or stopping place, and it is from that 
word that we obtain the word “post” as 
found in post office, posteard and many sim- 
ilar words. 


The Photographing of Palimpsests.— 


The ultra-violet rays have been found very 
useful in photographing palimpsests (writ- 
ings written over older writings). The 
textual results of fluorescence photography 
exceed those of earlier processes by 50 per 
cent. 


Trenches Overlook the Tombs of Hec- 
tor and Achilles.—The recent conflicts in 


Asia Minor have brought historie ground 
into the fray. At Chanak, British soldiers 
in their trenches overlook heroie ground. A 
few miles westward the ruins of Troy dot 
the treeless plain, and nearby two gigantic 
mounds of earth, designated by tradition as 
the tombs of Achilles and Hector, overlook 
the sapphire sea. Are these famous fields 
where Greeks and Trojans fought destined 
to be the initial battleground of another 


great war? 

Gold Teeth Ornaments 
curious custom is mentioned by Mr. William 
L. Hall in Asia Magazine: In a village 
street sat a man selling gold teeth. He had 
a number of molds of different shapes and 
slipped on over sound teeth 


in China.—A 


These are 


sizes. 
and worn as ornaments. Prospective cus- 
tomers fit the molds on their own teeth and 


watch the effect in a small mirror provided 
by the tooth merchant. When a fit is found, 
or a tooth that suits a special fancy, the 
price is discussed. If an agreement is 
reached, the customer pays the bill and goes 
away with new possession in his mouth, 
but if no is made, the tooth is thrown 
back into pile and held for the next 
customer. 


his 
trade 
the 


“Ur of the Chal- 
giving up valuable archaeologieal 
material. Brick walls believed to have been 
erected the Christian era | 
been discovered among the ruins of Ur. 
It is believed that these ruins comprise the | 
temple of the Moon God and his consort, 
part of which were brought to light in 1918. 


Discoveries at Ur.— 
dus” is 


36 centuries before 
have 


The discoveries in that year uncovered the 
bachelor quarters of the god, while the ruins 
now found are believed to have been his 
“harem.” <A fragment of a stone vase has 


upon which is a representation 
and his receiving the 
worshippers. The carving is 
been done 2000 years before 


been dug out, 
of the 
adoration of 
believed to have 


moon goddess 


Christ. The exeavators also discovered in 
the inner room of the temple some jewelry 
of the period of Nebuchadnezzar, who re- 


shrine in the sixth century B. C., | 
preserving the original plan, 


Archaeologist.—The Crown 


built the 
carefully 
A Royal 


archaeologist and spends much of his time | 


the buried town of Asir in 
Greece. 

King Solomon’s Aqueduct Leaky.—T wo 
of the reservoirs built by King Solomon have 


| been cleaned out, and are being used to sup- 


| 


| 


|original construction, 


means of 


ply Jerusalem with fresh water by 
sethle- 


an aqueduct which passed through 


hem. The masonry work done by the great 
Hebrew King’s men has proved to be very 
leaky, which is little wonder considering the 


which has elapsed since the 
and money has to be 
spent now right along to keep it in repair. 


3000-Year-Old Woolen Cloak Found in 


lle ngth of time 


| Sweden. — Leading European archaeol- 


| 
| 


ogists are of the opinion that a woolen gar- 
ment, resembling a cloak, discovered by peat 
cutters in Gerum Fen, near Skara, Sweden, 
is one of the oldest ever found in Europe. 
It lay only a few feet under the surface of 
the peat but the preserving qualities of the 
fen water kept it intact, scientists believe, 
for about 3000 years. Although it is said 
to be the first complete garment ever found, 
the British Museum possesses several frag- 
ments of cloth dating from even earlier 
periods. 
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We HAD to have a perfect valve 


Unable to find engubete on the market an air valve that suited 

our own requirements, we experimented with hundreds « 

types "and finally designed this perfect packiess globe waive 
ourselve: 

It is now standard equipment with the largest users of com 
ressed air are no stuffing nuts or packing to work 
joose and cause leakage. Quick opening and closing, wit) 

liberal valve lift. Gives astonishing results wherever cor 

pressed air is u 


Special t for steam and gas maghinery. Order from your 
jobber. If he can’t supply you, write w 
MILWAUKEE 


Air Power Pump Co. 
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Reg. U. S. Pat. Off. 
In Singapore 
Straits Settlements, Porto Rico, Canada, through« 
the U. S. A.—and on steamships using waters of t! 
various ports of the world—Unisol is being succe 
fully used by those who are interested always to t! 
point of maintaining first-class operating conditior 
If we were not 100% sure that Unisol will co: 
rect undesirable boiler feed water conditions, v 
would not offer it, nor would we forward it throug 
out the world ON APPROVAL. Pamphlet on reque 


UNISOL MFG.CO. -:- Jersey City, N. J. 











Stickers and labels of every kind, for every pur 
pose, at low prices. State your requirements 
Ask for samples 

LOUIS STICKER CO. 
1627S Washington Avenue ST. LOUIS 











GEARS| 


All Hinds-Smaii 
The most accurate made and prices 
reasonable. We. carry a complete 
line of gears in stock for immediate 
shipment. Can also quote on specia 
gears of all kinds. nd us your 


Write for Catalogue 20 


CHICAGO STOCK GEAR WORKS 
105 South Jefferson Street Chicago 
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Operated 
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Hook Belt Lacing. 


Detroit Wire Hook 
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ten thousand big factories 
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shops. Laces belts per- 
fectly, for one cent an 
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complete out- 
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sent postpaid fully guar- 
anteed for $5.00. Lacing and 
tools to meet whee | requirement— 
Write for fi 


mr 
i Mi 1 iit 


Detroit Belt Lacer Co., 


\ 


Detroit, Mich 





OcT 


FA 


aa 


Ldiy 





| 





i 


NULty 








1925 





pur 
ents 














OCTOBER, 1923 


FAIRBANKS~MORSE 





) 


\ 
N 










\ Mi 
‘lt 
WOMtityy 





=f 
tual 
i 


{wy 


il 





Reduce power 
bills, practically 
prevent shut- 
downs due to 
bearing trouble, 
cut production 
costs. Operate 
equally well at 
any angle on floor, 
wall or ceiling 
without change 
or adjustment 


FAIRBANKS, MORSE & CO. 


CHICAGO * Pisncer Manufacturers 
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SCIENTIFIC AMERICAN 


Travel and Exploration Notes | 
The Duck-Bill Platypus With Us.—| 


That curious and temperamental bird mam- 
mal, the duck-bill platypus, so rare to find 
in eaptivity, has been brought to the New 
York Zoological Park recently from Aus- 
tralia and is now becoming accustomed to 
the new environment. 


Stefansson’s Progress.—After staying 





a year on Wrangel Island in the Arctic 
Ocean, the advance guard of Stefansson’s 
exploration and development expedition to 


|the Far North is to be brought back to 
|home on the power schooner “Nokatak.” 
|The party, which landed on the island last 
summer, is said to have hoisted the British | 
| flag and claimed the territory for Great | 
| Gritain. Previously the land has been re- | 
|garded as Russian territory, according to 
|ship captains familiar with the Arctic. | 
Return of “The Quest.”—“The Quest,” | 
with the Shackleton-Rowett expedition has 
left Cape Town and arrived at Simonstown 
jon July 7. After a few days there, she 
| sailed for home via South Trinidad and Rio 
de Janeiro. It is proposed to spend two 
days at South Trinidad, the uninhabitated 
voleanie island in the South Atlantic. The 
island has been frequently visited, notably 
by the “Discovery” in 1901 and the “Val- 
halla” in 1905. At an earlier date it ob- 
tained fame by reason of several searches 
for buried treasure. “The Quest” is ex- 
pected at Plymouth early in the fall. 
Explorations of the American Museum 
of Natural History.—During the present | 
year a larger number of expeditions have | 
been sent out by the American Museum of 
Natural History than ever before. Visitors 
to the Museum may follow the movements of 
these expeditions by referring to a map of 
| the world hanging in one of the corridors, 
| with labels showing the location of the ex- 
| ploring parties. A glance at this map shows 
| Eeuador, Brazil, British Guiana, the Do- 
minican Republic, the Society Islands, 
Queensland, Australia, Newfoundland, Az- 
tee, N. M., as well as widely different points 








in Europe and the United States included 
among the places where work is in progress | 
at present, or is definitely planned for the 
near future. 


Fur Bearing Animals in Captivity.— 












This portable pulley 
type Dings Separator is 
removing stray 

from glass scrap in a 
giass plant. It removes 
iron much cheaper than 
band-pickers, and be- 
sides extracts pieces 
that hand-pickers 
couldn't see. No green 
tone toglass or wrecked 
crushers here! 


















Magnetic as 
separation saves: 


--in mines, mills and smelters 
by protectiug crushers from 





VERY industrial executive should 


damage by tramp iron and by . . . 
ar cerca have the bulletins which describe 


* 

--in flour milis by preventing 
dust explosions 

--in iron foundries by reclaim- 
ing iron from dump piles 

--in non-ferrous foundries by 
removing iron from borings 
and sweepings, assuring iron- 
free castings 2 

--in rubber reclaiming, by re- 
moving stray iren 

--in glass plants by preventing 
discoloration a 

--in tteries by preventing 

specks in china 


the use of Dings Magnetic Separation for: 


1. Removing iron where its presence is injurious to 
the finished product. 

2. Removing tramp iron to prevent damage to crush- 
ing and grinding equipment. 

3. Cutting the cost of sorting materials of magnetic 
susceptibility. 


--4 wer plants and pulver- ‘ ‘ . 
ized fuel plants by protecting The wide application of magnetic separation includes a 
SS i a ton profit-making use in almost every industrial field, as 
- a ‘otec : - : - 
crushing equipment from suggested in the listing opposite. Your copies of the 
breakage , bulletins are waiting. Where? 
--in cotton seed mills by pro- 
tecting linters and hullers 


Dings Magnetic Separator Co., 709 Smith St., Milwaukee 


~-in garbage reclaiming by re- 
San Fernando Bidg. 


moving cans 
--in the manufacture of drugs 
chemicals, sugar, salt, foot 


New York—52 Vanderbilt Ave. Los Angeles 

















Important progress has been made in inves- 
tigations pertaining to the rearing of wild 
fur bearing animals in captivity. Fur farms 
are reported from twenty-five States where | 
foxes, skunks, raccoons, minks, opossums, 
martens, muskrats, squirrels and beavers are 
raised. It is estimated that 500 ranchers 
are raising silver foxes in the United States, 
that they have between 12,000 and 15,000 
foxes in captivity, and that the value of the 
investment is about $8,000,000. The discov- 
ery of the fact that martens breed the last 
of July and in August has solved the prob- 
lem which has heretofore prevented the suc- 
cessful rearing of these animals in captivity 
and has opened up an important field to the 
fur farmer. 


Shackleton Aid Says Airship Could Go 
to Pole and Back Within a Week.— 
Future polar exploration to be successful | 
must make use of the air, according to| 
Major C. R. Carr, a flying officer attached 
to the Shackleton Expedition, who has just 
returned to London in advance of his com- 
rades on the quest. Very few people realize 
how mild the Arctie and Antarctic summers 
really are or the wonderful improvement in 
aireraft, he says in the J?ublic Ledger. 
The German airship of today is capable of 
doing a trip to the North Pole and back 
from London, a distance of more than 4000 
miles, within a week. Fuel for the whole 
journey could be carried and no landings 
made. This proves that before long we will 
have Polar exploration without years of 
work and hardship. During the seven weeks 
they were in the ice the lowest temperature 
recorded was five degrees Fahrenheit and 
the average was approximately 20 degrees. 
The wind averaged from eight to ten miles 
an hour and the air and sky were wonder- 
fully clear, so clear that mirages were fre- 
quent. The records he kept showed that | 
they had more than 300 perfect flying hours. 
In conditions such as these the airplane 
could have been used without difficulty. At 
69 degrees, 18 minutes south they were 
blocked from going farther by ice. It was 
here planes could have done valuable work. 
Soundings showed the shoaling of the sea 
from 3000 fathoms to a little over 1000, in- 
dicating that they were approaching the 
Antarctic Continent. It was the opinion of 
all on board that had they been able to fly 
south of this point another 100 miles, they 

















would have discovered new land. 


Meeseco Short Center Belt Drive—150 H. P. from 
motor at 700 revolutions per minute to a double 


acting at 140 minute. 
Distenae’ between centers of shafts 6 ans inches. 


Long belt drives are often unnecessary and extravagant. 
Meeseco Short Center Belt Drives do better work and 
permit of important economies in space, elimination of 
power waste through slippage, length and width of belt, 
and wear and tear on bearings. 

Install Meeseco Drives wherever two pulleys can be 
placed conveniently on close centers. This policy will 
give you much greater freedom in placing your various 
machines. 

Meeseco Drives may be installed vertically or in any 
other position. We submit designs and estimates for 
any type of belt drive on short centers. 


Write for Bulletin No. 100, illustrating and 
describing our Meeseco Short Center Belt Drive. 


Meese & Gottfried Company 


ENGINEERS AND MANUFACTURERS 
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AMERICAN 


Travel and Exploration Notes 


Desert Sheiks “License” Buses.—Mo- 
tor omnibuses are now running regularly 
between Bagdad and Aleppo, although the 
|motor road is officially unprotected. The 
distance between Bagdad and Aleppo, via 
Mosul, is roughly 560 miles. The buses seat 
eight passengers. The omnibuses run via 
Mosul and take five days, although ordinary 
ears traveling up the Euphrates Valley take 
only three days. The principal desert sheiks 
have undertaken not to molest the omnibuses 
in return for a lump sum down. 





Robinson Crusoe a Dutchman?—lIdols 
are being smashed with great regularity 
these days. Eleven years before Defoe 
|landed Robinson Crusoe on the inhospitable 
shore, Hendrik Smeeks, a Duteh sur 
geon, wrote a book of adventure which par 
allels the English Robinson Crusoe so closely 
that the claims of the prolific English writer 
may be scanned very carefully before we 
reject “Sjouke Gabbes” the Dutch fore 
runner. This book has just been published 
{in translation by Lucius L. Hubbard. 

The Nizhni-Novgorod Fair Revived.— 
The Nizhni-Novgorod fair, perhaps the old 
est of the world’s gatherings for the promo- 
tion of trade, opened this year on the first 
of August. Traders from Persia, Bokhara, 
Turkestan, Afghanistan, Mongolia, and the 
Far Eastern Republic were encouraged in 
all possible ways to come and bring their 
goods, and Russia was represented by a 
number of state trusts and syndicates, Soviet 
economic councils, and cooperative societies. 
The fair dates back to the fourteenth cen 
tury. It was then held at Kazan. For the 
last 100 years it has been held at Nizhni 
Novgorod, a small town at the junetion of 
the Volga and Oka Rivers, about 265 miles 
east of Moscow. 


MacMillan Party 
News that the Arctic 





one 


is Safe in Arctic.— 
expedition headed by 


Donald B. MacMillan spent the winter in 
| southwestern Baffin Land and was success- 
|ful in its observations in terrestrial mag- 
pee has been received at Portland, Maine 
| The radiogram, dated July 27, said ‘that all 
|members of the expedition were well. The 
lradio receiving outfit installed on the 
schooner “Bowdoin” has proved ineffective. 
The message, sent out from Nascopie by 
way of Fogo Island, Newfoundland, reads 
as follows: “Wintered southwestern Baffin 


Operation 
Sixteen field stations. 


Land. Observations successful. 


beginning November. 


No polar light photography: hope secure 
some Labrador. Can wireless us through 
Fur Trade Commission, messages delivered 


Dorset.” Cape Dorset is on the southwest- 
ern coast of Baffin Land and at the upper 
end of Hudson Strait. 


A Patagonian Fossil Hunt. — A _ five- 


year hunt for fossils of extinet species of 
mammals which appeared ages ago, will be 
begun in October, when Prof. Elmer S. 
Riggs, associate curator of paleontology of 
the Field Museum of Natural History, of 
Chicago, and three assistants will sail for 
Buenos Aires on the first leg of their expe 


dition. After exploring the Argentine pam- 
pas, the party will strike southward along 
the Atlantie Coast as far as the Straits of 


along 
only 
extremity 


work will be 
the are accessible 
each day. In the 
a land of strange legends and 
folk-story, the party will search for fossil 
remains of unique and much more ancient 
animals, which existed in South America in 
the ages when it was almost as widely sep- 
arated from North America Australia 
separated from Asia. This isolation 
for strange fossils. 


Magellan. 
beaches where 
a few 
of Patagonia, 


In places the 
ledges 


hours 


as is 


now 
accounts 


Across the Empty Continent.—Two ex- 
plorers, 70-year-old twins, by the bye, have 
just crossed Australia from South Coast to 
North Coast and back covering nearly 6000 


miles in 67 days with three motor cars. The 


explorers passed through vast stretches of 
country without sign of man or beast, an 
experience, Captain White considers, which 


most strikingly justifies the late Lord North- 
cliffe’s lament over the folly and 
the “Empty Continent.” Mr. 
one of the two brothers, says he was amazed 
at the abundance of fertile country through 
which they passed in the interior, and men- 
tions one plain, 150 miles long and extend 
ing east and west as far as the eye can see, 
consisting of splendid alluvial soil. They 
passed through superb pastoral areas with 
rivers available for huge irrigation 
but the development of these lands 
would be absolutely dependent upon the 
building of a direct north-south trans-con- 
tinental line. 


menace of 
MeCallum, 
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Trade-marks 
Copyrights 
Designs 


76 Years’ Practice Before 
the Patent Office 


If you have an invention which you contemplate 
patenting, or a trade-mark which you desire to 
have registered, we shall be pleased to have you 
consult us. We have thoroughly experienced at 
torneys in our New York, Washington, Cleveland, 
= Chicago and San Francisco offices, with long expe 
rience in preparing and prosecuting both patent 
and trade-mark applications. 
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Prompt, Conscientious and Efficient Service 
The SCIENTIFIC AMERICAN contains Patent 


Office Notes, Decisions and other matter of inter 
est to inventors—and particulars of recently pat- 
ented inventions. 

We shall be pleased to send, without charge 
our Handbook on United States and Foreign Pat 


ents, Trade-marks and Copyrights. 


MUNN & COMPANY 
PATENT ATTORNEYS 


Woolworth Building, NEW YORK 





= Scientific American Building, WASHINGTON, D.C. 
= Tower Building, CHICAGO, ILL. 
= Hobart Building, SAN FRANCISCO, CAL. 
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Starting a Company? | 
Save expensesand taxes by organizing on the | 


popular, COMMON LAW plan under a pure 
DECLARATION OF TRUST. No experience | 





required to fill in DEMAREE STANDARD 
FORMS, issue shares and begin doing business 
at once. Genuine DEMAREKE FORMS are 
nationally known, approved by attorneys and 
utilized by successful concerns throughout the 
United States. Send for large, free pamphlet 
(D-23) containing valuable information that 
you may need. C. S. DEMAREE. legal blank 
| publisher, 708 Walnut, Kansas City, Missouri. 
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TOOLSAFE 
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Instantly available! 
¢randfather’s old tool box. 


necessary tool, every one doubly guaranteed. 


Nothing like it anywhere. q 
year. For full description write 
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The only improvement since 
Steel wall cabinet, spring 
umbler lock, olive green furniture finish, 18 x 24x5 
aches deep, hangs anywhere, equipped with every 
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SCIENTIFIC 


Protecting Our Great Banks 
(Continued from page 223) 
|of trained assistance and the fullest liberty 
}of action and freedom from interference. 
Candor compels this confession. 

Many bankers, when made acquainted 
with this fact, have recoiled from expensively 
| constructed vaults and taken the stand that 
much cheaper structures will hold back the 
expert cracksman for just as many hours. 





Here again is a truth. The same expert 
who can make his way through the finest 


vault wall yet designed in, let us say, five or 
six hours, will require just as much time to 
| get through much simpler and far more eco- 
|nomical barriers. 

But the man who stops his reasoning here 
and puts in the cheaper vault is deluding 
himself, none the less. His cheap wall may 
resist for just as many hours as the great 
metal and concrete walls recommended by 
the engineer, but there are ten thousand 
burglars and a hundred thousand ordinary 
mechanics in the country who ean breach 
his cheap wali in a few hours with only 
ordinary such as are easily trans 
ported and assembled. On the other hand, 
there are only six men in the United States 
who can make their way through the modern 
wall in the same length of time, and they 
} are all highly paid experts and men of stand- 
ing. Moreover, they would need for their 
| work a huge equipment of modern tools and 
machinery such could not possibly be 
handled or even procured by criminals. 

The matter simmers itself down, there 
fore, to a question ‘of odds, which stand in 
favor of the expensive vault in the ratio of 
a hundred thousand to six. The heads of 
the great banks understand this and equi} 


tools, 


as 


their institutions accordingly. Nor ean 
these chiefs of large financial institutions 


and the government officials be in any doubt 

sig city banks put in modern vaults which 
cost as much as half a million dollars and 
the Federal Reserve branches have spent as 
high as a million dollars for this kind of 
| protection in a single bank. Such amounts 
are not laid out for doubtful returns. 

I have already written extensively of the 
burglar alarms as applied to business houses 
and banks, but the installations of these 
wonderful devices used in our greatest finan- 
cial institutions require special description 
and explanation. They are not less marvel- 
ous, in their way, than the vast vaults of 
which they are now an integral part. My 
readers must already understand that the 
|lining of a modern vault is electrically con- 
nected with an alarm, which goes off either 
if this lining is perforated ever so slightly 
or if it is fused by heat. In addition to this 
lining, the door, front, sides, top and floor 
|of the modern vaults are thoroughly inter- 
| laced with the wires of the alarm system or 
systems, two separate installations being 
now employed in some of the best vaults. 
These wires, enclosed in leaden sleeves, are 
laid when the reinforcing rods and cables 
are put into place and the concrete is then 
poured over them. They are similarly built 








| 





into the great doors, so that every corner 
of the vault is interlaced with this network 
of alarm ringers. There are, as previously | 
|explained, two general types of such alarms, | 
the central office system, under which the | 
alarm is given at a patrol house, and the | 
local or public alarm system, which sets off | 
a loud gong fixed to the front of the bank 
and enclosed in a_ steel chest to prevent 
burglars from tampering with it before at- | 
tacking the vault. There is, of course, con- 
siderable argument as to the respective merits 
of these two alarm methods and it is not 
within my province to express an opinion on 
either side. The most recent vaults, as I 
have said, employ both systems at the same 
time, to make doubly sure. 

Since, however, I have previously described 
the central office alarm at some length, it 
may not be amiss to go into details here 
with the latest developments in the opposite 
type of mechanism. I am indebted for the 
information to Mr. Walter R. Whiting, the 
noted Boston expert on this subject. In 
addition to the vault lining and the wiring 
in the doors and walls of the vaults, used 
to protect against nocturnal burglars, there 
are push buttons scattered throughout the 
banking room and in various other parts of 
the institution, pressure on any one of which 
will set off the general alarm instantly in 
ease of a daylight intrusion. 

The whole system is controlled by a series 
of batteries, placed inside the vault and at- 
tached to a time lock similar to that which | 
operates the main vault door. These bat- | 
teries control the trigger of the alarm, which 
is in turn propelled by powerful mei 

















The very light current in the delicate wires 
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When the ribs and fiy- 
wheelof this big machine 
cracked across, the nec- 
essary repairs were 
made by electric welding 
in three hours actual 
time. 


The needle that knits metals 


There was a time when a 
broken wheel would tie up a 
big plant for days. 


Now electric welding tools 
literally knit together the jag- 
ged edges of metals and in- 
sure uninterrupted produc- 
tion. That means steady 
wages, Steady profits, anda 
lower price to the consumer. 


One of the interesting 
departments of the 
GeneralElectricCom- 
pany’s works at Sche- 
nectady is the School 
of Electric Welding, 
to which any manu- 
facturer may send 
men for instruction. 
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Sore n8™ 
AMERICAN OPEN HEARTH STEEL 
American Bessemer Steel 
Keystone Copper Steei 


KEYSTONE 





Take a Look at the 
Smoke Stack! 


If you use steam to generate power, every 
roll of black smoke out of the stack represents 
a profit in hard, round American dollars that 
should be going into your profits instead of 
vanisning in the air. 

Bessemer users have proved conclusively 
that tne average fuel cost per H. P. of a Bes- 
semer Oil Engine is one-third the H. P. cost 
of steam. 

Just figure out what ‘this saving would 
mean to you in one year, in five years, in 
ten years. Larger profits and dividends or 
even the difference between red and black 
figures in the ledger. 

Bessemer engineers stand ready to point 
out savings you can make—savings based 
on past experience of Bessemer users. Let 
them serve you. 


THE BESSEMER GAS ENGINE CO. 
14 York Street ve City, Pa. 


BESSEMER 
OIL ENGINES 


‘S 
} HORSEPOWER 














ps 2 a 
Black and Galvanized 
KEYSTONE CopPER STEEL is an alloy made by the addi- 
tion of a certain percentage of Copper to well made 
Steel, thereby increasing its lasting and rust-resisting 
qualities under actual service condition. Unexcelled for 
culverts, tanks, flumes, roofing, siding, gutters, spouting, 
and all exposed sheet metal work. Send for booklet 
giving results of actual service tests. 

We manufacture Sheet and Tin Mill products for all pur- 
poses— Black Sheets, Galvanized Sheets, Corrugated 
Sheets, Formed Roofing and Siding Products, Culvert 
and Flume Stock. Special Sheets for Stamping. Electrical 
Sheets, Automobile Sheets, Tin and Terne Plates, Etc. 





AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 














ig TO 180 fe 























294 


SCIENTIFIC AMERICAN 


of the alarm merely balances the trigger and 





Looks His Job in the Face 


The day’s work looks different on the face of a Veeder 
Counter. It’s seen as the measure of a worker's value at 
his machine; the size of his task; the record of how he’s 
met it. Low records are a liability—hence production- 
standards are high, at all the machines that report on a 


COUNTER 


This Small Rotary Ratchet Coun- 
ter (No. 6) counts reciprocating move- 
ments of the lever, as required for record- 
ing the output 
of many small 
machines. 
When the lever 
is moved 
through an 
angle of 40 to 
60 degrees, the 








axa e 


The above Revolution Set-Back 





counter regis- 
ters one. The Counter records the output of any 
further the machine where a shaft-revolution indi- 


cates an operation. Sets back to zero 
from any figure by turning knob once 
round, Supplied with from four to ten 
figure-wheels, as required. Price with 
four figure-wheels, as illustrated, $10.00 

subject to discount. Cut less than 
one-half size. Set-Back Rotary Ratchet 
Counter, to record reciprocating move- 
ments as on punch presses, $11.50 (list). 


lever is moved, the higher the 
number registered. A complete 
revolution of the lever registers 
ten. This counter can be 
adapted to no end of counting purposes, 
by regulating the throw of the lever. 
Price, $2.00. (Cut nearly full size. 
Small Revolution Counter of similar 
model, also $2.00. 


The Veeder booklet is an 80-page guide on how to select the 
right counters for under-worked machines. Copy promptly forth- 
coming, if you'll ask. 


The Veeder Mfg. Co., 


18 Sargeant St. 
Hartford, Conn. 

















MEANS 
Dependable Labor Saving 


POWER 


to do the unusual where 
others fail 


Hundreds of different kinds 
of outfits are driven by 
the s i 





The World's Best Engine 








Twelve Points in Which the “New-Way” Excels 


5 D. No freezing, overheating 7, LUBRICATION, Dust-proof, Wearing parts 
hor water troubles, ran in oil 

2. FUEL. perfectly on kerosene or f:, acc TE BALANCE, Eliminates vibration. 
@raoline. HS eal CL Tg ae 5 > oe 

3. IGNITION. Bosch Magneto—no unreliable 9. SOM! - Complete in one unit. Occupies 
watees one size only 


10. - Building 

means aniform quality. 

Tl, DYNAMOM' TEST. Insures thorough 

workout under load conditions. 
high-grad. efi et ° 

ard on higb~ je outfits ase manufactu 

know jt requires littie service and "Goes and 

300s Right.’” 


Float peed tree insures 
easy starting, economy and operation. G 
ln Neeway Motor Company, Lansing, Michigan, U S.A. 
Eastern and Export Office, Woolworth 


Bidg., New York City 


4. POWER. 2 to SH. P. Automatic throt- 
ting governor. Engine meets 80% of station- 














releases it if the slightest interference occurs, 

\if there is a short circuit or if a battery is 
out of order. An indicator on the front of 
the vault shows the condition of the batteries 
at all times. 

But, as one of the most eminent of vault 
engineers told me the other day, this kind 
of alarm system is employed not only and 
;not even mainly against the burglar but 
against other risks, such as human fallibility 
and the collusion of bank employes or offi- 


cials. 
that is most interesting. 

In the United States Treasury 
ington and the Federal Reserve banks in- 
dieators of the alarm system are placed in 
the room of the bank officers, so that the con- 
dition of the vaults and the protective mech- 
anism is always under the eyes of the offi- 
Another improvement that was orig- 
inally used in the Boston branch and is now 
installed in the New York Federal 
tank is the connection of these indi- 
eators with the combination locks of the 
vault Thus the officials, in their 
interior room, will always know whether the 
combination locks have actually been mixed 
up when the doors are closed for the night. 


cials. 


being 


Reserve 


doors. 


Again, there is a switchboard with indi- 
eators in the office of the captain of the 
watch and to this are attached a number | 
of smaller alarm gongs which are set off 


in case any member of the watch or any 
other person should attempt to tamper with 
the locks in the course of the night. This 
switchboard in the watch captain's room is 
really a thing of wonder. When any of the 
vault doors is opened, day or night, a red 


light shows on the board and continues to 
show until the captain turns the switch. 
At the same time a record of the time of 


the vault’s opening is mechanically made, so 
that it cannot be altered. Similarly, a white 
light when the vault 
again and a record is again made. 

Inside the vaults, each one of the strong- 
boxes or compartments is electrically con- 
nected. The clerk or officer in charge of the 
vault has the combination of each such com- 
partment and can open it without disturbing 
the alarm system. But if any attempt is 
|made to such a box either by force 
or by tampering with the combination, the 


shows door is closed 


open 


jalarm in the watchroom and the general 
alarm outside the bank go into immediate 
and deafening action. Again, if the com- 


partment is properly opened by the person 
holding the combiration, a device in the 
watehroom flashes a red light on opening 
and a white light on closing and makes a 
record of the time at which each compart- 
was locked and unlocked. 

the bank building 


ment 


Even the entrances to 


are connected with this master switchboard 
and no one can open or close any of the 
doors without leaving a record. 


In the New York Federal Reserve branch 
a still more intrieate device is being em- 
ployed, ealled by its manufacturers a_ re- 
mote time-lock inspection device. This appa- 
ratus connects with every time-lock on every 


one of the vault doors and with the time- 
locks of the alarm systems, showing at all | 


times the condition of the locks. This, too, 
connects with the general switchboard in the 
office of the captain of the watch. If any 
time-lock runs down or runs slow or fast or 
is tampered with in any way, the watch 
eaptain is instantly aware of the fact. 

In the New York branch a mechanism 
has also been installed to provide against 
the accidental or purposeful presence of any 
person inside the vaults after the doors were 
closed and locked. Accordingly, a number 
|of electric switches have been placed in vari- 
ous parts of the three great vaults and the 
| vault patrol must go through the vaults and 
throw every one of these switches before 
the officers having in charge the locking of 
the vaults can elose the doors for the night. 
If the vault watchman fails to make a com- 
plete tour of the interior and throw all the 
switches the indicator on the front of the 
vault and another on the switchboard in the 
watch captain’s room will betray this neglect. 
Finally, the clocks of the time-locks them- 
selves are connected with the switchboard 
in the guardroom and if any person should 
tamper with the time-locks during banking 
hours and attempt to reset them, so that the 
vaults might open earlier than honestly in- 
tended, that fact would immediately be com- 
munieated to the watch captain by means 
of an alarm and red lights. Surely, 
| precaution can go no further. 
| The fallibility and occasional dishonesty 
|of bank employes or officers explains the 
necessity for such extremely complicated 
alarm devices. But what shall be said about 


gong 
gong 








It is this part of the alarm’s function | 


at Wash- | 
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these million-dollar super-vaults, which no 
burglar can hope to enter under police con 
ditions such as exist in the great cities wher 
these vaults are alone employed? 

No great bank has been burglarized in 
| forty-five years. No serious attempt ha: 
|been made for a generation. Cities are so 
well policed, day and night, that burglar: 
cannot move about with such tools as ar 
; necessary even for the burglary of yoke! 
| banks. Why, then, provide vaults which can 
jonly be breached with a carload of tool: 
and special machinery and then only if no 
| policeman interferes? 

The answer is, of course, to be found ii 
the principle of guarding against the burglar 
genius and the unforeseen. The former is an 
improbability. But who shall foretell events’ 
War, riot, mob-law and revolution are all 
things which the custodians of the nation’s 
negotiable wealth must take into eonsider 
ation. Thus it is not going too far to say 
|that the modern burglar-proof vault wears 
an euphemistie descriptive. The burglar en 
ters into the problem only theoretically. Th: 
invader and the rebel are the real enemies 


| . . 
| against whom these forts are reared. 


With the Men Who Fly 


(Continued from page 227) 
| tion, owing its inception to the wonderful 
work of Dr. Gustaf Dalen, the Swedish Edi 
son, who lost his eyesight in the completio 
of his experiments to give light to others 

The problem in the use of these smalle) 
lighthouses is to secure an intermittent flas! 
of light, which shall operate with absolut: 
regularity for long periods of time withon: 
any attention, and this has been 
in remarkable fashion. Acetylene gas is use: 
jas the illuminant, stored in large tanks.  \ 
tiny continuous pilot light is fed by tl 
acetylene from the storage tanks. Then, by 
a delicate system of gearing as compact 
| that of a small clock, an intermittent flas! 
is created as the gas is fed in larger qua: 
tities at regulated intervals. 

Another most remarkable invention of Di 
Dalen is embodied in the lighthouses cor 
structed by the Ameriean Company. This 
is the sun-valve. It would be expensive t 
allow the lights to burn continuously da 
and night. It is less expensive, but mor 
troublesome to supply attendants to ignit: 








achieve: 


ithe lighthouses when required. The sun 
valve obviates these difficulties. The sun 


valve is operated by solar radiation. It is 
placed on top of the air lighthouse, and 
embodies substantially a central black body 
| surrounded by highly polished pillars. Ligh: 
|} is absorbed by the black body and refleete: 
| by the polished columns. Since light means 
heat when absorbed, the black body expanis 
more under the influence of the sun’s rays 
and this differenee in expansion virtually op 
|erates a trigger which opens and closes g:s 
| valves, turning gas on and off according to 
the prevailing defrees of light and darkness 
| An eclipse is sufficient to operate these lights 
The aviation routing beacons are smaller 
also using acetylene gas but without a sun 
valve. They are 10 feet above the groun 
to avoid ground air-currents, and are visibl 
a distance of three miles. They should b 
' particularly useful for low flying in fog to 
Sa the aviator on the correct route. 





The ground wind indicator is a most im 
|portant adjunct to every landing field. The 
| flashing light and the lens are of the same 
|character as in the great lighthouses. How 
ever, in this case, the light is refleeted on 
three vanes in the form of a gigantie T 
and the entire device automatically swings 
on ball bearings so as to remain head-on 
to the wind. Thus the ground wind indica 
tor will not only mark the field for the 
aviator, but will show the direction of the 
wind. The ground wind indicator is also 
equipped with the sun-valve and is automa 
tie in action, being equally useful by day or 
by night. These ground indicators are to 
be used in conjunction with lights delimit 
ing the field, and are themselves visible a dis 
tance of twelve miles, while the shape of th: 
indicator and its bearing can be easily see: 
from a distance of two to three miles. 

To complete the arrangements for night 
flying yet other apparatus will be employed 
Thus on the lower wing tips of the plan¢ 
are two lights, small but powerful, each of 
which produces 250,000 candlepower. On 
top of the hangars another type of flood light 
throws a pattern of light on the field, high 
enough to prevent any glare in the eyes 
of the pilot and enabling him to land facing 
the beam without any difficulty. Two cinder 
runways, 2000 feet long, bisecting the field. 
are also outlined with lights sunk in the 
ground and covered with glass and heavy 





iron grating. 
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The Six-Meter International | considerable investigation of the subject, and 
L mK Cup Race has formulated rules for application to the 


con electric welding of ships. It was determined 


her: (¢ ontinued from page 231) _ {that welded joints had a tensile strength of 
tions of strong winds and rough water, in 99 to 95 per cent of the original plates as 
1 i which the British seem to be at their best, against a strength of only 65 to 70 per cent 
ha: and the cup remained for a year on that side jy riveted joints. That is to say, this author- 
e st of the water. in 1922 races were held on | ity recognizes a margin of 25 per cent of | 
slar Long Island Sound, and the winds which inereased strength in welded ship joints as 
ar were light in the early races ran strong in compared with riveted joints. 
roke!] the latter contest. In the earlier drifting 
eal matches, the American boats pulled for a Psychic Adventures on the 
tool: long lead, which the British boats cut down Continent 
f mm in suecessive races, although they failed to Conti we , 238 
oli the trophy. This year the races were (Continued from page £38) 
d ii ek! between the Isle of Wight and the|of similarity with the external manifesta- 
gla mainland, and again the Englishmen were | tions of childbirth. In the present instance 
S al favored with weather to their liking. |the noises worked up to a climax very rap- 
nts’ In these races each team consists of four |idly; then there was a faint rustling, and 
all boats, and the seoring is by points. The|the medium, apparently in a less abnormal 
lon’s first boat home is credited with eight points; |condition than a moment before, groaned 
ider the second with seven; and so on to the|repeatedly that something had happened. 


st, which scores but one point. The Amer-|Dr. Schwab flashed his light, and on the 


Suy 
ears ean team included “Lea,” “Clytie,” “Hawk” | table was seen a rather large branch from 
r en “Ingomar”; in the English team was|a box tree, quite fresh. I was told that this 


Th “Coila III,” “Reg,” “Suzette,” and “Capelle.” | always constituted Frau Vollhard’s opening 
In the first race, sailed in strong winds |apport. Though I knew the answer, I asked 





























mies 
; and rough sea, with all boats reefed, the | whence it eame, and was given the correct 
scores were America 13 points, Britain 23. | reply—“‘Nobody knows.” It was then stated 
In the second race the weather is deseribed | that apparently it came direct from the 
is squally with very confused sea; score, | tree, since on clear evenings like the present 
, \merica 10 points, Britain 26. The third | one it was always dry, while if it were rain- . - _ 
erful race was spoiled by light and fluky winds jing outside, it was invariably wet. 
Edi nd calms, in which luck played a decisive The medium’s pulse had fluctuated vio- Work Well Done 
tio} part; seore, America 13 points, Britain 23. |lently. I did not note down the figures, and | §| 
hers The fourth race was sailed in a 12-mile|have actually forgotten whether they went | AYTON Steel Wheels are 
6 breeze, freshing toward : the end ; result, up or down; but as between two readings, D built for Strength, Light 
merica 12 points, Britain 24 points. The|one taken as we sat down and the other } ; ; 
plut: fifth race was America’s day, for in a light | after the arrival of the box branch, I recall Weight, Tire Economy, Dura- 
hou hut steady breeze, and with much windward | that the higher was some 60 per cent in bility and Appearance. 
tela sailing, the seore was America 26, Britain 9,| exeess of the lower. Dr. Sehwab’s reading | §} 
<a one British boat failing to finish at all.|was not verified by any other sitter, but | fj} That Dayton Steel Wheels 
, The last race was sailed in a strong north-| assuming his good faith, this would go a| have measured up 100% to the 
c reste rly wind, | with the result that the long way toward establishing the bona fides | demand is proved conclusively by 
> —~ led again, the seore being America | of the medium’s condition of abnormality. the fact that they are offered as 
ee 2 ‘ritain 24. ; , : |Dr. Gradenwitz and I had held her hands | cteeitinah ail . ly all 
The total score was America 86 points to throughout the convulsion period, and her | quipment on nearly a 
_ 129 points for Great Britain. The best|struggles to release them seemed very |{[| leading trucks. 
sailing was done by “Coila III,” with 39 | realistic. 
m points and three firsts. The best of the| After five or ten minutes of desultory con- | Specify them on your next order 
Thi American yachts was “Lea,” with 28 points. versation, during the first of which the 
These races emphasize the fact that, both | medium still gave evidence of physical suf- The Dayton Steel Foundry Co. 
me the design and sailing of yachts, the pre- |fering, she had calmed and seemed normal Dayton, Ohio 
; iling weather eonditions in any country |again. The light was dispensed with, her 
in sa nggps: a yacht that is at its best in its|/hands again taken under control, and the 
ale aters. If the average light weather | same routine gone through as before. This 
su obey reg should prevail next year on | time Frau Vollhard was even more violent 
It j Lor ‘Island Sound, the eup, in all prob-| than on the first occasion. As her convul- 
and bility, will return to American keeping. sions reached a climax there came a great 


clattering upon the table. My impressions 


body 7 * ry e ° 
a Electric Welder Versus Riveter | were that the object had come from over 





—_ (Continued from page 236) j her shoulder, but I was at a loss for specific 
ean ables us to understand ata glance what a grounds for this feeling. The light was 
rege saving of material and labor is secured by | flashed, and the apport found to be a pair 
nae use of the new method. First as regards | of small slates, tied together with twine and 
, op locomotive construction, we find that in the | the knot sealed with wax. 

: ga year 1917 there was constructed in this The medium, her daughter and Dr. 
i ¢ fountry a total of 15,484 locomotive boilers | Schwab at once displayed the greatest ex- 
nes nd tanks, whose combined weight was!ecitement; and with a good deal of mutual 
ght 71,200,000 pounds. Into their construction | interruption they gave us the history of 


iller entered some 28,655,000 rivets, and, accord-| these slates. Some four months previously, 
ing to Mr. W. C,. Symons, writing in Rail-|it was stated, the intent was formed of 





Sul 
nan way and Locomotive Engineering, the amount | trying the medium at slate writing, and this 
sibl f extra metal necessary in a riveted seam | packet of slates had been put up at that 
d be sas much as 12 per cent in locomotive|time. Placed in a drawer, the bundle had 
“gz ti ilers and 6 per cent in tanks. | mysteriously disappeared, and had not been 
It was natural that the shipbuilding firms|seen since. This, if true, would make the 

im wow assume a conservative attitude to! phenomenon a sort of double apport. The 

The ectrie welding when it was proposed to|slates were cut apart with great interest to 
same i it to the construction of steel hulls. | see whether they carried any message. They 
Tow ‘he early work in this direction has been | did not, but to make up for this the pencil 
1d o1 mfined to small units, such as tug boats,| which had been sealed up in them was 
ec T arges and small sea-going vessels; but these | missing. Of course no corroboration was, » 
rings fave been sufficiently long in service, and|or well could be, offered for this tale. I Sh d E] t E. 
id-on ive been exposed to such rough usage as|dare say the slates had been prepared and epar eva or ngine 
dica 0 demonstrate that not only is the eleetrie | put away as described, but that they had 

the ow perfectly reliable, but that, in ecases| not been tampered with in the meantime The Shepard Elevator Co. of Cincinnati have pursued a policy of consistent advance 
> the here the vessel has been damaged and the|is a long leap. And the complete absence in the design of their machines. 

also Plating distorted, the welded seams have/|of search made it out of the question to When they put out a machine that is the best that years of designing and experience 
oma lown a toughness and tenacity superior to|regard even the fact of apport as in any can produce they equip it throughout with Gurney Ball Bearings. Why? Because 
iy o1 eted work. As regards economy in con- | sense sved. Both the medium and her they have had years of experience with Gurney Ball Bearings. 

e to ftruction, the Emergency Fleet Corporation’s | daught wore rather voluminous clothes of ¢ 
imit- Plectrie Welding Committee determined that | heavy black material, in which objects of 


| dis- fle saving in riveted and overlapped plating | considerable bulk could easily have been con- Ask our Engineering Department to assist you. 


f the fi a 9500-ton ship would amount in weight | cealed. 


seen fo 500 tons, thereby making it possible for The medium now claimed extreme ex- 
ch a ship to carry 500 tons more cargo} haustion, but after a rest consented to a GURNEY BALL BEARING CO. 


right $n. the same draft than would be possible | third spasm. The crisis came with remark- 
yyed i a riveted ship. The Fleet Corporation | able promptness, and the apport made a very JAMESTOWN, Sa N. Y. 
lane so definitely reported to the United States | terrifying noise as it fell upon the table. It 
h of hipping Board that electrically-welded ships | turned out to be an ordinary stone, two or 
On n be built with the same strength as riveted | three times the size of a hen’s egg. It was 


light hips; that the plans for riveted ships can | added to a large box of similar stones stand- 

high + modified to adapt them for extensive elec-|ing in a corner of the room. When I picked 

eyes ‘ welding, and thus save considerably in| it up from the table for examination it was 
st 





icing and time for hull construction; and! warm—much warmer, I was sure, than it * s, 
nder Pha: ships especially designed for electric} could have got through mere contact with ‘ j 
field. re} ling can be built at a saving of 25 per|the person of one of the sitters. 





the ‘nt over present methods, and in less time.| After I left Berlin, Dr. Gradenwitz had FR A L & FR E A R | N G et 
eavy Register of Shipping has madelanother sitting, at which Frau Vollhard’s aia 
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hands were held by two eminently respect- 
able M. D.’s. After the medium came out 
of one of her crises, two wooden rings were 
found, unbroken, about the arms of the two 
which were thus engaged. 
were dressed as when I saw 


doctors 
| medium 


Gradenwitz examined the rings competently, 
we are left rather up a tree for a “rational” 
| explanation. 

| Having finished in Berlin, I was in some 
|doubt whether to go to Munich or to War- 


arrange definitely for a seance with Willy. 
| He was informed that Willy had got 
lof working for the Baron, and had skipped 
out quite literally, this was what Herr 
Grunewald quoted the Baron as having said. 


prepared to give sittings to the highest 


bidder. 


| view with the Baron, during which I saw his 
llaboratory with all its apparatus, and the 
wire cage in which Willy had sat while pro- 
|}ducing phenomena outside, in the room. It 


was all as it had been described. Failing 


| new management, however, I was forced to 
come home without having sat with the most 
| talked-of medium of the present moment. 


| Waterproofing Cloth by Electrical 
and Chemical Action 


(Continued from page 253) 


of the cloth, but just lie on the surface, as 
lit would on a piece of rubber. All kinds 
lof cloth can be treated in this manner. This 


is another important advantage of the proc- 
ess. The same machine is used, but the pres- 
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Announcement 


UNN & COMPANY wish to announce the 

opening of a branch office on, August 
grey 10th in the Van Nuys Building, Los 
Angeles, California. This office is in charge 
of Mr. James A. Koehl, an attorney of many 
years experience. 





To facilitate the preparation and prosecution 
of patent applications for our clients who 
reside in different sections of the country, we 
have offices located at New York City, Wash- 
ington, D. C., Chicago and San Francisco. 


——S——— 
<== -— 


The clients of MUNN & COMPANY, as well 
as ail inventors residing in the locality of Los 
Angeles, are invited to avail themselves of the 
services of this office. 





MUNN & COMPANY 
PATENT ATTORNEYS 


Woolworth Building - NEW YORK 





Scientific American Building - - WASHINGTON, D. C. 
Tower Building - . . - - - CHICAGO, ILL. 
Hobart Building - - - - SAN FRANCISCO, CAL. 
| 510 Van Nuys Building - - - - LOS ANGELES, CAL. 
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| penetrated through the fabric. 
{will sustain as much as 15 inches of water 





standard density, or in a vacuum. 


jary, modern science and industry has made 
|much more highly refined measurements not 
TN | only possible but necessary. 





is adjusted properly. Plush mohair, tent 
eloth, sail cloth, thick overcoat fabrics, fine 
woolens for clothing, duck for making white 
shoes, silks and satins, linens, cotton fabrics 
of all sorts, canvas, awning materials, 
fine large-meshed bobbinette that is used as 
mosquito netting—fabries of every weave 
and finish can be treated by this process and 
made perfectly water-resistant. 

To determine the degree of water resis- 
tance that these fabrics possess, with a con- 
siderable degree of accuracy, a simple and 
ingenious instrument has been developed. 
The cloth is ent to size and the sample is 


pressed up against the water cylinder. W ater! with the international standard meter bar 
- then introduced under pressure into this was mentioned above. This meter bar 

cylinder and the pressure is gradually in- accepted by the world as its standard of 
creased until the first drop of water has and 20 some copies of it serve 


Some fabrics 


pressure, which is more than 75 pounds per 
square inch, a greater pressure than the 
heaviest rain can produce. The fabric will 
not always have such high water-resistance, 
as the more it is washed the less the amount 
of water-repelling reagents it will contain. 
But, even after much repeated washings, it 


will still retain some of its waterproofing 
properties, for the waterproofing treatment 
that it receives is very effective and much 


more potent than is really required when the | 
fabrie is still new. 

The treatment does not injure the cloth 
in any way. 


Measuring with Light Waves 
(Continued from page 258) 
temperature. In order to make use of stand- 
ard wave-lengths under different conditions, 
it is necessary, therefore, to know the effect 
of the air. For this reason the Bureau of 
Standards made over 1200 measurements of 
the index of refraction of air for various den- 
and for wave-lengths from the ultra- 
violet, throughout the visible spectrum and 
to the infra-red. These results make it pos- 
sible to correct all wave-lengths measured in 
ordinary air either to correct values in air of 


sities 


Whereas a century ago a measurement 
made to within 1/1000 inch was extraordin- 
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instruments are now made in which the parts 
must be constructed with extreme nicety and 
for such work accurate length gages are re. 
quired. Master gages whose length is guar. 







If the 
her, 
it would hardly have been possible for these | in 
to have been concealed on her arm; and if 
we may assume that the physicians and Dr. 


saw. The former city promised a sitting| above were employed. 

|with Willy Sech., the latter with Kluski. Astronomers have learned much in recent 
|The fear that from Warsaw I might not get} years from spectroscopic study of the sun, 
|back in time to eatch my boat at South-| planets and of the stars and nebulx dis. 
ampton on the 28th decided me in favor of|tributed throughout the universe. Charae- 


Munich, in spite of the disconcerting news | 


which Herr Grunewald had over the tele-|ieal corstitution of many of these heavenly 
phone. He had ealled up the Baron von| bodies and displacement of lines in the spee. 
Schrenck Notzing on my behalf, hoping to|trum have indicated their motions relative 


tired | 


The Baron gave us to understand that Willy |companied by a change in wave-length of 
had gone home to his father, in a little|one part in 300,000. The accurate deter- 
village near the Austrian border, and that,| mination of these stellar velocities is based 


. - . | 
under his father’s management, he was now | 


I went on to Munich, and had an inter- | 


to get promptly in touch with Willy and his 


sure on the cathode bars is regulated to suit | 
and the strength of the waterproofing solution | 


the | 


| Measures near Paris. 


lanswer is 


anteed to be correct to 1/100,000 inch or ¥ 
even to a millionth of an inch are now used 
most machine shops. The Bureau of 
Standards made large numbers of such g:ges 
during the war and developed optical meth. 
ods of testing them so that errors (arising 
in their manufacture, wear, or as dimensional 
time changes) as small as one ten-millionth 
of an ineh could be detected. For t 
tests the standard wave-lengths described 





1ese 





teristic spectral lines have revealed the chem. 


|to us in space. Moreover, if a radiant body 
moves, en masse, the true wave-lengths ap- 
parently become shorter or longer according 
aus the motion is toward or away from us, 
A motion of 1000 meters per second is ae 


upon precision measurements of wave-lengths, 
since an error of only one ten-millionth in 
| the wave-length means an uncertainty of 
about 70 miles per hour in the star’s velocity, 
| ‘The International Astronomical Union 
| , 

|met in Rome last May and adopted prac- 
tically all of the Bureau of Standards work 
on standard wave-lengths. As time goes on, 
more and more precision data on wave- 
lengths will accumulate until spectroscopy 
becomes universally known as the science 
of eight significant figures. The importance 
of this can searcely be overestimated. Mod- 
ern developments (based upon the quantum 
theory) have opened a vista through the in- 
tricacies of atomic structure and before many 
years have passed we may perhaps derive 
many physical and chemical constants with 
increased precision from spectroscopic data 
alone. 

| <As stated before, the Bureau of Stand 
ards has measured the wave-lengths of many 
of the stronger lines in the spectra of neon, 
argon and krypton. Some of these lines are 
associated by constant frequency or wave 
number differences, that is, when the number 
of waves per centimeter for corresponding 
groups of lines are subtracted, the differences 
obtained are the same to one part in 10 t 
20 millions of the wave-number. These ar 
jexplained as arising in certain combinations 
of electronic orbits or energy levels, and giv: 
}an awe-inspiring impression of the extrem 
| ni ety of construction and radiation in at 
If these frequency differences are rega 
as fundamental constants they offer aidii 
| tional proof of the high precision obtaine:! ir 
ithe wave-length measurements. 

| The comparison of wave-lengths of light 














| length 
jlength standards in different nations. 
| are bars of platinum-iridium alloy. Can suel 
|material standards be relied upon to maintai! 
their original length? Recent intercompari 
sons of some of these national standards wit! 
the International Standard at Paris indicat 
that some of them have changed by mor 
|than one part in 300,000. 

Furthermore, there is only one primary 
|standard meter bar in existence; the one at 
the International Bureau of Weights an 
What would we do it 
it should be destroyed during the next war 
or by some other unforeseen accident? The 
simple. We would reconstruct 
the standard meter from standard wave 
sengths of light. That this is possible is 
shown by a recent experiment performed at 
the Bureau of Standards. Using a Michel- 
son interferometer and our value of neo! 
wave-lengths a scale was ruled one decimeter 
(nearly four inches) in length. This scalt 
was sent to Paris and comparison with th 
international standard showed it to be a per 
fect decimeter. The same procedure can b 
employed to reconstruct the standard meter 
bar whenever it becomes necessary to do s° 
In fact the time may not be far distant 
when wave-lengths of light will be adopte 
as the primary standard of length for ‘hi 
world since these ether-wave standards ar 
free from the liabilities of material standards 
to change or accident, and are furthermor 
specified so completely that they may » 
exactly reproduced at any time and in «an 
laboratory. 


They 
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Progress follows the street car. Com- do, efficient street car service vitally con- 
munity-growth and development depend cerns you. For if the electric street railway 
upon it. It is difficult for the individual to in your community is not getting treat- 
advance in a community that is not mak- ment that is fair and right, it will sooner or 
ing progress. later hamper your town’s progress and 

Individuals, industries, and communi- your prosperity. 
ties all thrive where there is adequate and Westinghouse Engineers have developed 
reasonably profitable street car service— apparatus that makes the street railway car 
but not otherwise. the most economical, the most reliable and 

No matter where you live or what you the safest of all mass transport mediums. 
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time at the Exhibition of the 

American Electric Railway 

Association, Atlantic City, 
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The success and permanency which 
has characterized the FEDERAL Motor 
Truck Company in building transportation 
units is due to two main reasons. First- 
the very latest and most modern design 
known in the engineering field. Second- 
FEDERAES unswerving constancy to 
the best materials. FEDERALS are the 
most expertly engineered units that 
brains and money can produce. ® 


oF EDERAL 


‘Means <Another Satisfied User” 





















THE FEDERAL MOTOR TRUCK COMPANY 


Detroit, Michigan. : 4 
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